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1. ey 1 3a5a4u y4eOHOM JMCHUIIIHHBI

eab u3ydeHUs: NUCHMIUIMHBL O3HAKOMJIEHHE OOYYaroIIMXCS ¢ MHOT0OOpa3ueM MHUKPOOD-
TaHU3MOB M BBI3BIBACMBIX MUMHU TPOIECCOB, 3HAYCHUEM B MPUPOJIEC U XO3SMCTBEHHOU JEATEIBHOCTH
YEJIOBEKa, C BO3MOXKHOCTSIMU IPUMEHEHHUST OMOTEXHOJIOTHI B TPO(ECCHOHAILHON ACATEIHBHOCTH.

Jlyist peanu3anuu MOCTaBICHHOM MM PEIIAOTCS CICIYIOIINE 3adaqu:

- U3YYCHHUE PacIpOCTpaHEHUs MUKPOOPTaHM3MOB B IIPUPOJIE, UX yJaCTHs B MpoIieccax, Mmpo-
UCXOAIIUX B Onocdepe, B T.4. B KPYTOBOPOTaX OCHOBHBIX OMOTCHHBIX 3JIEMEHTOB;

- 03HAaKOMJICHHE C OCOOCHHOCTSIMU KJIETOYHOW OPTaHW3aIMK TPOKAPHUOTUUYECKUX U IYKapHO-
TUYECKUX MUKPOOPTaHU3MOB;

- MO3HaHUE OMOXUMHUYECKUX OCHOB MEeTabO0IM3Ma, MMPOTEKAIOIIETO B KIICTKE;

- OCBOCHHE METOJIOB KYJIHbTHBUPOBAHUS MHKPOOPTAHU3MOB C IICJIbI0 CO3AaHUS OMOTEXHOIO-
TUYECKUX TIPOU3BOJICTB IS MOTYUCHUS PA3TUYHBIX TPOIYKTOB;

- PaCCMOTPEHHE TUIIOBBIX CXEM MPOMBIIIJICHHBIX MPOIECCOB MOMYUYCHHS MPOIYKTOB OHOTEX-
HOJIOTHH;

- M3Yy4YCHHE BO3MOYKHOCTEH WCIIOJIb30BAHHUS MHKPOOPTAaHM3MOB B OXpaHE OKPYXKArOIICH cpe-
I,

2. Mecto aucuuimiinabl B crpykrype OIIOII no HanpaBJ/ieHMI0O NOATOTOBKH

Huctuminaa «MUKpOOHOIOTHS ¢ OCHOBAMU OMOTEXHOJIOTUUY» BXOJHUT B MEPEUYEHb AUCIIH-
IJIMH BapuaTuBHOM 4acTh Onoka «lucturmmuns»y OIIOII, uzyuyaercs B 5 cemectpe, ABISIETCS OC-
HOBOM /1711 HAYYHOTO 0OOCHOBAHMS TEXHOJIOTHMUYECKUX MPOLIECCOB MPOU3BOJCTBA BAXKHEHIIINX METa-
0OJIUTOB, CO3JaHUSI HAJCKHBIX OMOTEXHOJIOTHYECKUX CHCTEM OYUCTKH CTOYHBIX BOJ, OXPaHbI
OKpyXaromiel cpeapl. JMCUUIITUHA UMEET CBSI3b C AMCIUIUIMHAMHM y4eOHOTO IJIaHa: DKOJOTHS,
9KOJIOTHS YesioBeka u Jip. [Ipu u3yueHnn AUCHMIUIUHBI MPEyCMOTPEHO MCIIOIH30BaHUE MOTYJIHHO-
PEUTHHTOBOW CHUCTEMBI KOHTpPOJIs 3HaHUH. [IpoMexxyTodHast aTTecTausi ocymiecTBisieTcs B hopme
KOHTPOJIBHBIX paboT. ToroBast oreHka ycreBaéMOCTH BBICTABIISIETCS IO pe3yJbTaTaM CAadd dK3a-
MEHa M YYUTHIBAET OIIEHKH, TIOTydaeMble 00 yJaloIMMUCS Ha MPOMEKYTOUHBIX dTarax aTTeCTalluH.

3. [lepeyens nMIaHNMpPyeMbIX pPe3yJbTaTOB 00y4eHHUs 1O AUCHUILINHE, COOTHECEHHBIX C
NJIAHUPYEMBbIMHU Pe3yJIbTaTaAMH OCBOECHHS 00pa30BaTebHOI MPOrpaMMbl

B pesynbrate ocBoeHHs yueOHON TUCHMILIMHBI y 00ydaromerocst GopMUpPYIOTCS KOMITETEH-
107070

- crocoOHOCTh pabotaTh camoctosTesbHO (OK-8);

- CMOCOOHOCTH K Mo3HaBaTenbHOi nesrensHocTr (OK-10);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS MO0 OPTaHU3aIMKM OXPaHbl TPYJa, OXPaHbl OKpYXKarolei
cpeibl U 0€30MaCHOCTH B YPE3BBIYAHBIX CUTYalUsIX Ha 00bekTax skoHoMmuKkH (ITK-9);

- CIIOCOOHOCTH aHAJIM3UPOBATh MEXAaHU3MBbI BO3/ICHCTBHSI ONMACHOCTEH Ha 4eJoBeKa, ompee-
JSITh XapaKTep B3aWMOJCHCTBUSI OpraHW3Ma YEIIOBEKa C OMACHOCTSMH CpeAbl OOMTaHHS C Y4€TOM
cnenn(rUKU MeXaHW3Ma TOKCHUYECKOTO JICHCTBHS BPEIHBIX BEIIECTB, YHEPTETHUECKOTO BO3/ICHCTBUSA
Y KOMOMHHPOBAHHOTO JIeCcTBHS BpeaHbIX (akropos (ITK-16);

- CIOCOOHOCTh MPUHUMATH y4acTHE B HayYHO-MCCIIEAOBATEIbCKUX pa3paboTKax mo mpodu-
JIFO TTOJITOTOBKH: CHCTEMATH3UPOBATh HH()OPMAIIHIO TI0 TEME HCCIIC0BAaHHUH, MPUHUMATh YJacTHE B
IKCIIEpUMEHTaX, 00pabatbiBaTh nmosydeHnblie qannbie ([TK-20);

- CHOCOOHOCTH pelaTh 3aJaud NPOPECCHOHANIBHON JEATENIbHOCTH B COCTaBe Hay4yHO-
uccruenoBareabckoro koyuiekrusa (ITK-21).

B pesynbrare ocBOEHHMS NUCHUIUIMHBI «MHKpPOOHOJIOTHS C OCHOBAaMH OMOTEXHOJOTHH»
00yJaroNIUiACs TOIKEH:

3HATh: CTPOCHUE MPOKAPUOTHUYECKOMN KJIETKH; BaKHEUIINE IKOJIOTUYECKUE TPYIIbI MUKPO-
OpPraHU3MOB; OCOOCHHOCTH METaboIM3Ma MHUKPOOHBIX, PACTUTENBHBIX M >KUBOTHBIX KJIETOK JUIS
OCYIIIECTBIICHUS BbIOOpa Ha/JIeKaleil OMOTEXHOIOIMH B KOHKPETHBIX YCIOBUSIX MPOU3BOJICTBA; TH-
MIOBbIE CXEMbI IPOMBIIIICHHBIX MPOLIECCOB MOMYYSHUST BAKHEHIIUX MPOIYKTOB OMOTEXHOIOTHH; TIPH-



MEHEHHE OMOTEXHOJIOTHYECKUX MPOLIECCOB JUIS PEILICHHUS TPOOJIEM OKPYKAIOILEH Cpe/ibl; OCHOBBI OXpa-
HBI TPYZa U OXpaHbl OKPYKAIOIIEH CpeIbl;

yMeTh: HCIOJB30BaTh OMOTEXHOJIOTMYECKHE MPOIECCH ISl PEIIeHUs] MpoOJIeM OKpYKaro-
Hiei cpeibl; YUUTHIBATh BIMSHUE BHEIIHUX (DaKTOPOB HAa OMOTEXHOJOTHYECKHM MpoIlecc; peryiu-
poBaTh (PHU3HOIOTr0-OMOXMMHUYECKHE (DYHKIIMA MHUKPOOPTaHU3MOB, YYaCTBYIOIIUX B OMOTEXHOJIOTH-
YECKUX Ipolieccax; aHaIM3UpOBaTh HEraTUBHBbIE (DAaKTOPbl M TEXHOTCHHBIN PUCK COBPEMEHHOTO
IIPOU3BOJICTBA U TEXHUUYECKUX CHUCTEM; OLICHUBATh CBOU 3HAHMS M YMEHHUS; CAMOCTOSATEIbHO aHAIN-
3UpoBaTh MHPOPMAIMIO U JAeNaTh COOTBETCTBYIOIIME BBIBOJIbI; NPUMEHSATh HA MPAKTHKE HABBIKU
IIPOBEJCHUS U OIIMCAHMSI UCCIIEI0OBAHUI.

BJIaJIeTh: HaBbIKAMU MPOBEIACHHS MHUKPOOHOJIOTHYECKHX HCCIIEOBAHHM, UCIOIB3YEMBIX B
IPOM3BOJICTBE; CIIOCOOHOCTHIO K MPUOOPETEHHUIO 3HAHWI; HaBbIKAMH MPUMEHEHUS MPUOOPETEHHBIX
3HaHUU B MPOGECCHOHATBHON JIEATEIBHOCTH; HABBIKAMHU CaMOCTOSITENIbHON pPadOThl; TOTOBHOCTBHIO
MCIIOJIb30BaTh 3HAHMS 110 OpraHU3aluy OXpaHbl TPYJla, OXpaHbl OKPYKaOILEl cpeabl U 0e30MacHo-
CTH B Upe3BbIUAaHBIX CUTYAIUSX HA 00BEKTaX SKOHOMHKHU.

4. O0beM IMCHUILIMHBI U BHABI y4eOHO# padoThl. O0mas TPyA0eMKOCTh U CIUILIHU-

HBI.
4.1. O6beM TUCUUIUIMHBI U BUJIBI Y4eOHOU paboTHI IO 04HOM popme 0OydeHHS.
OO11ast TpyI0eMKOCTh TUCIMILIMHBI COCTaBJsieT 3 3aueTHbIX eauHuIlpl (108 vacos).
Buj yuyeoHoii pa6oTnl Beero Cemectprr
4yacoB/3.e. 5 6
KonTakTHbBIE Yachl (BCero) 51,35/1,426 | 51,35/1,426
B ToMm umncne:
Jextuu (JT) 34/0,944 34/0,944
Jlaboparopusie 3ansaTus (J13) 17/0,472 17/0,472
KonTakTtHas pabora B nepuop arrectanuu (KPAT) 0,35/0,01 0,35/0,01
CamocrositesibHas padora (CP) (Bcero) 21/0,583 21/0,583
B ToMm umncne:
1. CocTaBiieHrE KOHCIIEKTOB 11/0,305 11/0,305
2. ToaroTroBka IOKIAn0B 10/0,278 10/0,278
KoHnTpoun (Bcero) 35,65/0,99 35,65/0,99
DopmMa NPOMEKYTOYHON aTTECTALUN: IK3AMEH IK3aMeH
O01asi TPYA0EeMKOCTh (Yachl/ 3.e.) 108/3 108/3
4.2. O6beM TUCUMIUIMHBI ¥ BUBI yueOHOM paboThI 110 3a04HON (hopme 00yUeHus.
OO0mas TpyI0eMKOCTh TUCITUIUINHBI cocTaBiisgeT 4 3aueTHbIX eauHuibl (108 yacon).
Buj yueOHoii padoThI Beero Cemecrpet
4acos/3.e. 4 5
KonTakTHbBIE Yachl (BCEro) 12,35/0,343 | 12,35/0,343
B ToMm uncrne:
Jlexrmm (J1) 4/0,11 4/0,11
Jlabopatopusbie 3ausTus (J13) 8/0,22 8/0,22
KonTakTtHas pabora B nepuop arrectanmu (KPAT) 0,35/0,01 0,35/0,01
CamocrositesbHas padora (CP) (Bcero) 87/2,417 87/2,417
B ToMm uncne:
1. CocraBiieHne KOHCIICKTOB 7212 7212
2. [ToaroroBka JTOKJIa0B 15/0,417 15/0,417
KouTpoun (Bcero) 8,65/0,24 8,65/0,24
DopMa NPOMEKYTOUHON aTTECTALUN: IK3AMEH IK3aMeH
OO01asi TPYA0EMKOCTh (Yachl/ 3.e.) 108/3 108/3




5. CTpykTypa ¥ coaep:kaHue JUCHUNINHBI

5.1. CTpyKTypa AUCHHUIUIMHBI JUIsl OUHOU POPMBI 0O0yUEeHHSI

Bunbl yue6HOM paboThl, BKIIIO- | DopMa TEKyIIero KoH-
Ne Paznen Henenst | yas caMOCTOSITENTbHYIO padOTy | TPOJIS yCIIEBAEMOCTH.
n/m JUCIUTIAHBI ceme- U TPYZIOEMKOCTb dopma NpoMeKyTOU-
cTpa (B gacax) HOM aTTecTaruu
e =
30) < 2 =9
SRl E] 5 °
=
1 | Beenenue B MHKpO- 1 2 2 2 | YcrHBIHM onpoc
OMOJIOTHIO Pabora ¢ TepmuHaMu
2 | Cucremaruka, MOp- 2-8 14 | 12 9 | Pabora ¢ TepMuHaMH,
donorus, pu3noI0- TectupoBanue
T'USl ¥ TEHETHKA Ob6cyxenue 10KIa10B
MHUKPOOPTaHU3MOB
3 | OcHOBBI OMOTEXHO- 9-11 6 2 | [TucemMeHHBIH ornpoc
JIOTUH OO6cyxXaeHue JoKIaI0B
4 | IIpomblnuIeHHAS 12-13 4 2 | YcrHbI# ompoc
MUKPOOHOIOTHS Pabora ¢ TepmuHaMu
5 | UnxenepHas sH3U- 14 2 2 | OGcyxeHue JOKIaa0B
MOJIOTHUS
6 I'ennast 1 xjeTouHas 15 2 2 | ObcyxeHue T0KIaI0B
WH)XEHEPUS;
7 | OcHoBBI 3KONOTHUE- | 16-17 4 3 2 | OGcyxneHne JOKIaI0B
CKOM OMOTEXHOJI0-
THH
8 | IlpomexyrouHas 0,35 | 35,65 DK3aMeH B YCTHOU
aTTECTAIUU dbopme
HUTOI'O: 108 34 | 17 10,35 | 3565 | 21
5.2. CTpykTypa IUCHUIUIMHBI AJIs 32049HO opMBbl 00yUeHus
Bunel yueGHOI paboThl, BKIIIOYAsi camMo-
CTOSITENIbHYIO PA0OTy U TPYJIOEMKOCTb
(B yacax)
Ne i/t Pasgen nuCHUIUINHE
= 1 4
o = [a W
= e o 9
BBenenune B MUKpOOMOIOTHIO 2 2 7
2 |Cucremaruka, Moposiorusi, pu3HoI0rus u re- 6 30
HETHUKa MUKPOOPTaHU3MOB;
3 |OcHOBBI OMOTEXHOJIOTUU 2 10
4  |IIpombllieHHAss MUKPOOUOJIOTHS 10
5 |HMuxeHepHas SH3UMOJIOTHS 10
6 |['eHHas u KIeTOYHAS UH)KEHEPUS; 10
7 |OCHOBBI SKOJIOTHYECKON OMOTEXHOIOTHH 10
[IpomexxyTouHas arTecTarus: 0,35 8,65
DK3aMeH B YCTHOH Gopme
HUTOI'O: 108 4 8 0,35 8,65 87




5.3. ConeprkaHue pa3/ienoB AUCHUILUIMHBI « MUKPOOHOIOTHs ¢ OCHOBaMHU OMOTEXHOJIOTUN», 00pa30BaTeIbHbIC TEXHOIOTUN
JlexuMoHHBIN KypC

TpynoemkocTsb dopmu- OGpasosa-
Ne | HaumeHnoBanue Temsl | (dacel / 3a4. ell.) pyemMble PesynbTarel ocBOeHUS
/1 NYCHUIIIINHEI Conepxanne KOMIIe- (3HaTh, yMETh, BIAJICTh) TCIIBHBIC
010]0) 300 ’ ’ TEXHOJIOTUHU
TEHIIUU

1. Beenenne B wmmkpo-|2/0,056 |2/0,056 |[Ipeamer, 1ienb, o0bekThl, Meromsl u |OK-8 3HaTh: HCTOPUI0O MHMKPOOHOIIO-|JIeKims
OHMOJIOTHIO CTpyKTypa coBpeMeHHOH Mukpoouono- [OK-10 |ruu; ocCHOBHBIE MOHATHUS, OOBEKT,

run. Pons MukpoopranusmoB B npupojne |[1K-9 3a7la4yd, TMPEIMET U METOIBI HC-

U TpakThueckoil nestenbHOCTH uenoBe- ([IK-16  |cnemoBanwms.

Ka. YMeThb: CaMOCTOSATEIILHO aHAIIHU-
3UpOBaTh UH(POPMALIHIO U JeNIaTh
COOTBETCTBYIOIIME BBHIBO/IBI.
Baianers: ciocOOHOCTBIO K MIPH-
OOpETCHUIO 3HAHU.

2. Cucremaruka 4/0,11 CoBpemennble knaccupukanuu xuBbix |OK-8 3HaTh: coBpeMeHHYI0 Kiaccubu-|Jlexius

MHKPOOPTraHU3MOB opranu3moB.  Homenknarypa  (Bug, |OK-10 |kamuio >KUBBIX OpPraHM3MOB, Xa-
HITaMM, KyJIbTypa, KJIOH Mukpoopranuz- |[1K-9 PaKTEPUCTUKY OCHOBHBIX TPYIII
MOB) W TpHHOUNBI mocTpoeHust kmaccu- |[IK-16 |MukpoopraHu3Mos.
¢buKanuii MUKpOOPTaHU3MOB. YMeThb: cCaMOCTOSTENHHO aHAIH-
XapaKkTepuCcTUKa HEKOTOPBIX CHUCTEMaTH- 3UpOBaTh HH(OPMAITUIO U JETIaTh
YEeCKUX TPYMNN IMPOKAPHOT: OCOOEHHOCTU COOTBETCTBYIOIINE BBIBOJIBI.
CTPOCHHUS, POIIb B IIPHPO/IE. Buiiasers: HaBBIKAMU CAMOCTOSI-

TEJIBbHOM padoThI.

3. CrpykTypHas 2/0,056 CrpykrypHast opranu3zaius 3ykapuotu- |OK-8 3HaTh: cCTpocHHE MTpoKapuoTHue- |JIekius
OpraHu3aIus yeckoii W mpokapuotudeckor kieTkd. [OK-10  |ckoii KIeTKH U TeHETUKY MUKPO-
MIPOKAPUOTHYECKOU OxapakTepu3oBaTh IOCTOSIHHBIE U Bpe- OpraHu3MOB. YMeTh: OPTaHHU30-

KIJIETKH MEHHBIE CTPYKTYpPhl MPOKaApPUOTHIECKON BaTh CBOIO CAMOCTOSITEIIbHYIO
KJIETKH, HYKJICOU W Tuta3Muibl. [ eHeTn- pabory.
Ka MUKPOOPTaHU3MOB. Bananers: HaBbikamu cOopa u
aHaJiM3a UHQOpMaIUH.
4. |Xummuecknii cocras|4/0,11 Xumudeckuil coctaB MUKpoopranu3MoB. |OK-8 3HaTh: XUMHYECKUH cocTaB MUK- |JIeKIHs
U MeTabOlIM3M MHUK- dakrtopsl pocta u Tkl nutanus Mukpo- |OK-10 |poopranu3zMos, ux Gakropsl po-




POOPraHu3MoB

OpPraHu3MOB. MeXaHu3M TOCTYIUICHUS
MUTATEIBHBIX BEIIECTB B KIETKY. DTaIbl
meTabonu3ma. DepMEeHTHl U UX POJIb B
NPEBpAIICHHH BEIIECTB MUKPOOPTaHH3-
MaMu. [IoHSTHE O IBIXaHUU U OPOIKCHUU:
STambl 1 0COOEHHOCTH TPOIECCOB. Bubl
OpoKeHUSI.

CTa ¥ TUIIbl MUTAHUS, MEXAHU3M
IIOCTYIUICHUS ITUTATENIbHBIX Be-
IIECTB B KJIETKY.

YMeTb: IpUMEHSATh Ha MPaKTHKE
HaBBbIKU IIPOBCACHUA U OIIMCAHUSA
HUCCJIEIOBAaHUI; OPTraHU30BaATh
CaMOCTOSITENTbHYIO PadoTYy.
Bananers: HaBbIKaMU NIPOBEICHUS
MUKpPOOHOJIOTMYECKUX UCCIIE10-
BaHHﬁ, HCIIOJIB3YEMBIX B ITPOU3-
BOJICTBE; HaBbIKaMM cOOpa U aHa-
J13a MUH(OpMAIIHH.

Pocr, pasmuosxenue, |2/0,056 Poct u pasmMHoxkenue Mukpoopranuzmo. |OK-8  |3maTh: ciocoObl pasmuokenns | Jlexuus
Ky/bTuBMpOBaHHE Cnocobbl  pasMHOMkKeHHsT  pa3iudnblx |OK-10  |MHKpOOpPraHM3MOB, THIIBI IIUTa-
MHUKPOOPTaHU3MOB IPYIII MUKpOOpranusMoB. Kpusas pocra. TENBHBIX CPEJl, METO/IBI OOHAPY-
VCKyCCTBEHHBIE MHUTAaTENbHBIE CPEJIbL. ’KCHUSL, BBIICICHUS U KyJIbTHBH-
MeToabl KyJIbTHBHPOBAHUS MHKPOOPIa- POBaHHUs MMKPOOPIaHU3MOB.
HU3MOB. HakonurenpHple UM 4YHCTBIE YMmerb: OpraHu30BaTh CaMOCTOSI-
KYJAbTYphl MHKPOOPTaHH3MOB. MeTobl TenbHyI0 paboTy. Baagern:
0OHApYKEHMS U BBIIEIEHHS MHKPOOPIa- HaBBIKAMH KYJIbTUBUPOBAHHUS
HU3MOB. PocT OakTepuanbHON MOMYJsi- MHUKPOOPTraHu3MoOB, cOopa 1 aHa-
MK B CTATHYECKOH KyabType. Poct B He- nu3a HGOpMAaIHH.
TIPEPBIBHOI KyJIbType. IIpUHIMIEI XeMO-
cTaTa ¥ TypOHMI0CTaTa.
I'enetuka muxpoop- |2/0,056 OcHoBHI reHeTHKH. I'enetnueckuii anma- |OK-8  3marb: reHernueckuii anmapar|JIexuus
TaHU3MOB par npokapuor. ®opmbl m3MenunmBoctd |OK-10 |MukpoopranusmMoB, (OpMBI  H3-
MHKPOOpPTraHu3MoB. (DeHOTUNHYECKAs | MEHYMBOCTH, OCOOEHHOCTH pe-

TeHOTUIINYECKAassT HM3MEHYMBOCTh. MyTta-
OUM U MyTareHe3. PexoMmOwHaIs reHe-
THYECKOTO MaTepuajga B pe3yJbTare
TpanchopmaIuu, TPaHCAYKIIMA U KOHB-
FOTaIfyH.

KOMOHMHAIIMM T€HETUYECKOTo Ma-
TepHaa IpoKapHoT.

YMeTh: opranu3oBaTh CaMOCTOSI-
TeJNbHYI0O paboTy C JUTepaTyp-
HBIMH CTOYHUKaMH 1 VTHTEepHeT.
Buaners: HaBbIKAMU KYJIbTHBH-
POBaHUSI MUKPOOPTraHU3MOB, c00-




pa ¥ aHanu3a HHPOpMaIIH.

Beencune B Omorex-|2/0,056 |2/0,056 |I[Ipeamer, o00bekThl  Ouorexuomoruu. |OK-8 3HATh: MpeaMET, OOBEKTHI,
HOJIOTHIO Crpykrypa. Bunbr 6uoxumudeckoir nesi- [OK-10  |cTpykTypy, UCTOpPHIO OHOTEXHO-|JIeKiius
TEITLHOCTH MHKpoopranu3MoB. IIpeumy- |I1K-9 JIOTUM, BHUABI OHMOXUMHUYECKOMN
niectBa OuorexHonormueckux rmpomec- ([IK-16  |mesarenbHOCTH MHKPOOPTaHW3MOB
coB. 3HaueHUEe OMOTEXHOJOTHH Ui pa3- U 3HaUY€HHE OUOTEXHOJIOTUM ISt
JUYHBIX OTpaciied HapOJHOTO XO035KUCTBA. Pa3IMYHBIX OTpaciiel HapOIHOTO
[Tponyktel 6uoTexnonoruu. Kpartkas uc- X035iicTBa. YMeTh: OpraHu30-
TOpUS Pa3BUTHUSI OMOTEXHOJIOTHH. BaTh CAMOCTOSATEIBHYIO pPaboTy.
Bnaners: HaBblkamu cbOopa u
aHaJIn3a UHQOpMaLUH.
KynstuBupoBanue  |2/0,056 [Tutatenbuble cpensl s Mukpoopra- |OK-8 3HaTh. NUTATENBHBIE CPEAbl U
MHUKPOOPTaHU3MOB B HU3MOB M chipbe s ux mnonydeHus. |OK-10 |ceipbe it UX MOTydeHHs, YCIO- |JIeKius
MIPOMBIIIJICHHOCTH Knaccudukanus mnpomeccoB ¢epmenta- |[1K-9 BUA (epMEeHTAIMH, TEXHOJOTHU-
WU U ycloBus s ee mpoBeaeHus. Tex- |[[IK-16  |deckuwe mpueMsl U anmaparsl JUis
HoJornyeckue npuemsl U ammaparsl i [[IK-21  |BelpammBanus ~ MHKpOOpPTraHH3-
BBIpANIMBAHUS MUKPOOPTaHU3MOB. THITBI MOB, TUIIBI OMOPEAKTOPOB.
(dbepMeHTaMOHHBIX ammapatoB (OGuope- YMeTh: opraHu3oBaTh CaMOCTO-
aKTOPOB). SATEIbHYI0 paboTy C JUTEpaTyp-
HBIMH UCTOYHUKAMH.
Bnanerb: HaBblkamu cOopa
aHayM3a nHopMaIHH.
Tunosas cxema u oc-|4/0,11 TunoBasi cxema, OCHOBHBIE cTamuu u pe- |OK-8 3HaTh: OCHOBHBIE cramuu U |Jlekmus
HOBHBIE CTaguU OHO- anu3yronme ux TexHonornueckue mpo- |OK-10 |TexHomormyeckue mpOIECCH B
TEXHOJIOTHYECKUX neccel B OmoTexHosiormdeckux mpowms- |[1K-9 OMOTEXHOJIOTHYECKUX  TIPOU3-
MIPOU3BOJICTB BOJICTBax. XapakTtepuctuka ouorexnono- |[IK-16 |BomcTBax; THUIIOBBIE CXEMBI MPO-
rudeckux mporeccoB. Kmaccubpukarmus |[1K-21  |MBIIJIGHHBIX TIPOIIECCOB  TOMY-

Pa3HBIX BHUIOB MPOAYKTOB OHMOTEXHOJIO-
THUU 110 UX MeCTy B THHOBOf/i TCXHOJIOTHU-
yecKoul cxeMme. biok-cxeMEl

YCHHUS BaXHEUIIMX IPOIYKTOB
OHMOTEXHOJIOTUH, OJIOK-CXEMBI
OMOTEXHOJIOTMYECKUX  TIPOIIEeC-
COB.

YMeTh: OpraHu3oBaTh CaMOCTO-
ATEIbHYI0 paboTy C JIUTEpaTyp-
HBIMU UCTOYHHUKAMHU.




Baagerb: HaBblkamMu cOopa H
aHaIn3a MHQOpPMAIIH.

10. |depmeHTaTUBHBIN 4/0,11 [Ipupona, crpykrypa u cBoiictBa ¢gep- |OK-8 3HaTh: NpUPONLY, CTPYKTYpy H |Jlekmms
KaTajlu3 U OCHOBBI meHTOB. Kunernka depmentaruBabix |OK-10 |cBoiicTBa ()epMEHTOB, KHHETHKY
KUHETUKA OHOXUMHU- peakuuii. YpaBHenus ¢depmentatuBHon |I[1K-9 (hepMEHTAaTUBHBIX pPEAKIUH, Me-

YECKUX pPeaKlnid kuHetukd. [IpeumymectBa u Hepocratku |[1IK-16  |Toasl muMMobmmu3anuu (hepmeH-
OonokaTanmuTrueckux mporeccoB. Ocuos- |[1K-21  |ToB.
HbIC TIOHATHS WHXXEHEPHOW 3H3UMOJIO- YMeTb: caMOCTOATENBHO aHAIU-
rur. MeToapl umMmMoOuIM3anuu GpepmeH- 3upoBaTh HHPOPMAIUIO U Jie-
TOB. TEXHOIOTHYECKHE CXEMBbI peaan3a- JaTh COOTBETCTBYIOIIHUE BBIBO-
[[UU TPOIIECCOB C MMMOOMIN30BAHHBIMU JTBL.
dbepmenTamu. I[IpuMepsl UCIOIBL30BaHUS Baaaerb:  CrocoOHOCTBIO K
(bepMEeHTOB B IMPOMBINUICHHBIX TEXHOJIO- MPHOOPETEHUIO 3HAHUH.
THSIX.

11. |T'ewnas u knerounas|2/0,056 I'ennas umxeHepus: 3amaun, npuHnunsl |OK-8 3Harb: 3amaud, nOpuHIUNbl U |Jleknus

WHXKECHEPUS U MeroAbl, coBpeMeHHbie npoOiembl. |OK-10 |Meroasl, coBpeMEHHBIC IpoOIIe-
Ocobennoctu KynbTuBHUpoBaHus kieTok |[1K-9 MBI TEHHON U KJIETOYHOW HMHXKe-
u TkaHed kuBOTHBIX. Ocobennoctu |IIK-16 |Hepum, 0COOEHHOCTH KYJIBTHUBH-
KyJIbTUBHPOBAHUS KJIETOK U TkaHel pac- |[IK-21 |poBaHus kieTok W TKaHE#l pac-
TCHUI. TEHUM U KUBOTHBIX.
YMeTb: caMOCTOSATENBHO aHAIIU-
3UpoBaTh UHGOPMAIIUIO U JIeTaTh
COOTBETCTBYIOIINE BBIBOJIBI.
Bnaners: HaBblkamu cOopa u
aHayM3a nHopMaIu.
DKoJiornyeckas 4/0,11 ITousTre »kosornueckoil onorexuoiiornu.| OK-8 3HaTh: Ouojornyeckue MeTobl|JIexus
12.|0HOTEXHONOTHS Hcnons3oBanne  mukpoopranu3MoB  B{OK-10 |0YHCTKM CTOYHBIX BOJ U Ta30BO3-
oXpaHe OKpyxatomiei cpenbl. buomornye-|I1K-9 JyIIHBIX BBIOPOCOB, OMoaerpaaa-
CKH€ MeTOAbl OYUCTKM CcTOYHbIX BOA:|[IK-16 |muu TBepIbIX OTXOJOB M KCEHO-
a’poOHbIe W aHa’poOHbIe Tporiecchl. bu-(I[IK-20 |OmOTHKOB, OHOPHEPTETHKH U
ojerpajamus TBepAbIX o0Tx0A0B. buo-|IIK-21 |OGuokoHBepcuH, OHOr€OTEXHOJIO-

OUYHMCTKa Ta30-BO3AYIIHBIX BbIOpOcOB. bu-
oJierpasanusi KCeHoOMOTUKOB. bruosnepre-
THKa U OMOKOHBepcus. buoreorexHomorus

' METAaJlJIOB.
YMeTb: WHCIOIL30BaTh OHOTEX-
HOJIOTUYCCKHUC  TPOHCCChl  JIA




MeTaJlJIoB. MUKpPOOPTraHU3Mbl Kak TecT-
OOBEKTHI MPU TOKCUKOJIOTHYECKOH M IKO-
JIOTO-TUTUEHUYECKOW OIIEHKE MPUPOTHBIX
Y TEXHOTEHHBIX CpE]l.

pelieHus: mpodeM OKpyKaroIeit
CpeIbl.

BiiajgeTb: TOTOBHOCTBIO HCIIOJIb-
30BaTh 3HAHUA 110 OpraHU3allun
OXpaHbl TPy/a, OXPaHbl OKpYyXKa-
folei cpenbl U 0e30MacHOCTH B
Ype3BBIYAHHBIX ~CHUTYallUsAX Ha
00BEKTaX SKOHOMHUKH.

Hroro

34/0,944

4/0,11




5.4. IlpakTuyeckue 3aHATHs YI€OHBIM IIJIAHOM HE TPEAYCMOTPEHBI.

5.5. JlTabopatopHble 3aHATHS, IX HANMEHOBAaHUE, COJCpKAHUE H 00bEM B Hacax

Ne  [HasBanue paszaena IUCIUILIAHBI HaumenoBanue nabopa-  |(O0beM B yacax /
/11 TOPHBIX padoT TPYIOEMKOCTb B 3.€.
O®O | 300
1. |BBemeHue B MUKPOOHOIOTHIO MeTo bl MUKPOCKOIIHYC- 2/0,056 | 2/0,056
CKOT'O MCCIICIOBAHUS MHK-
POOPTraHU3MOB
2. (Cucremaruka, Mopdonorus, usuonorus  [Mopdonorus 6akrepuii 2/0,056 | 6/0,167
Y FTCHETHKA MUKPOOPTaHU3MOB
3. (Cucremaruka, Mopdonorus, gusuonorus  (Okpacka Bkmodenuii 6ak- | 2/0,056
Y FCHETHKA MUKPOOPIraHU3MOB TepUATbHOMN KIICTKH
4. |Cucremaruka, mopdosorus, Gusnonorus  |OKkpacka GaKTepuii 1Mo 2/0,056
Y FCHETHKA MUKPOOPTraHU3MOB [pamy
.  |Cucremaruka, mopdosorus, puzuonorus  |[MOJIOYHOKUCIIOE 2/0,056
Y FCHETHKA MUKPOOPIaHU3MOB OpoKeHHe
6.  |Cucremaruka, mopdonorus, puzuonorus  |[MacIsHOKHCIOE 2/0,056
Y FCHETHKA MUKPOOPIaHU3MOB OpoXkeHue
/. (Cucremaruka, Mopdosorus, gusnonoruss  (CIUPTOBOE OpPOKEHUE 2/0,056
Y FTCHETHKA MUKPOOPIaHU3MOB
8. (OcHOBBI 5KOJIOrMYECKOl OuoTexHoorun  ([lomydenue Guorasa us op-| 3/0,08
raHUYECKHX OCTATKOB
Hroro: 17/0,47 | 8/0,22
5.6. KypcoBoii npoekt (paboTa) yd4eOHBIM IJIAHOM HE MPEyCMOTPEH.
5.7. CamocrosiTenbHast paboTa CTyJ€HTOB
Coneprxanue U 00beM CaMOCTOSITENILHON pabOThI CTY/IEHTOB
Ne | Paszensl u Temsl paboueii mporpammel ca- | [lepedens no- | Cpoku Bel- | OOBeM B yacax /
n/m MOCTOSITEJIBHOTO U3y4YCHUS MAIlTHKX 3a]a- | TIOJIHEHHUS | TPYIO0EMKOCTh B
HUU U JPYTUX 3.€.
BOIIPOCOB 1JIA 910]0) 300
CaMoCTOs-
TEILHOTO U3Y-
YeHHSI
1. |BBenmenue B MHKPOOHOJIOTHIO CocraBneHne 1-2 2/0,056 | 7/0,194
Kparkast uiCTopusi MUKPOOHOJIOTHH KOHCIIEKTA. HeJelst
2. |Cucremaruka, Mmopdomorus, ¢pusuonorus u |CocraBnenune | 3-8 memens | 9/0,25 | 30/0,83
TeHETHKAa MHUKPOOPTaHHU3MOB KOHCIIEKTA.
Cucrema mapcrBa JIpoOsSHKH (COCTaBUTH IToaroroBka
cxemy). XapaKTepUCTHKA CHCTEMAaTHUSCKUX |TOKJIa/a.
TPy MUKPOCKOITMYECKHUX dYKapHOT U MPO-
KapuorT.
Cmpyxmypras opeanuzayusi
npokapuomuyeckoul kiemxu. OXxapakTepH-
30BaTh BPEMEHHBIC CTPYKTYPhI IPOKAPHOTH-
YeCKOW KJIETKH, HYKJICOM]T ¥ TTa3MU/IbI
Xumuueckuil cocmas u memadoausm MuKpo-




OpP2aHU3MO8
OcobeHHOCTH OaKTeprualIbHOrO (hOTOCHHTE3a
1 XxemocuHTe3a CIIMpTOBOE, MOJIOYHOKHCIIOE
1 MacJIsTHOKUCIIOE OPOKECHHE.

Pocm, pazmnoocenue u kynomusuposarue
MUKPOOP2AHUZMO8

OrnucaTh HCKYCCTBEHHBIC MUTATEBHEIE Cpe-
JIbI 1 METOJIbI BBIICTICHUSI MEKPOOPTaHH3-
MOB. CpaBHHUTH METO/IbI KYJTbTHBUPOBAHUS
a’po6oB u aHa’poOoB. CocTaBUTh rpaduKu
pocTta 6aKTepUaATBHBIX MOMYJISAINI B CTaTH-
YECKOW U HEMPEPBIBHOM KYJIBTYPE.
T'enemuxa mukpoopeanusmos

['eneTnyeckuii anmapaT MUKPOOPTaHU3MOB,
(hOpMBI U3MEHYMBOCTH, OCOOCHHOCTH pe-
KOMOWHAIIMKA T€HETHYSCKOTO MaTepHraia
MIPOKAPHOT

OCHOBBI OMOTEXHOIOTHH. CocraBnenue |9-10 menens| 2/0,056 |10/0,278
Beeoenue 6 buomexmnonocuio KOHCIIEKTA.

Paccmotpets 3nauenue 6motexHonoruu s | IToaroropka

pa3IMYHbIX OTpacieii HAPOIHOrO XO3SHMCTBA. |JOKIIaa.

Kpatkast uctopust pa3BUTHs OMOTEXHOJIOTHH

[TpoMeIIeHHAS MUKPOOUOIOTHS/ CocraBiieHue 11-12 me- |2/0,056 |10/0,278

Kynomusuposanue muxpoopanuzmos 6 KOHCIIEKTA. JeIst

npomviuiiennocmu TumoBasi cxema v ocHOB- [loaroroska

HBIE CTAJMH OMOTEXHOJOTMUYSCKUX TPOM3-  |AO0KJIaja.

BOJICTB

CocTaBHUTH TUIOBYIO CXEMY OMOTEXHOJIOTH-

YECKHX MPOM3BOJICTB.

WmxeHepHas SH3UMOJIOTHUS Cocrasnenne | 13 memens |2/0,056 |10/0,278
depMeHTaTUBHBIN KaTaak3 U OCHOBBI KMHE- |KOHCIIEKTA.

TUKH OMOXUMHUYECKHX peakiuii. CocTaBUTh

TEXHOJOTHYECKHE CXEMbI PeaTu3alliu Mpo-

IIECCOB C UMMOOMIN30BaHHBIMH (hepMeHTa-

MH

['eHHas ¥ KJIETOYHAS HHXKECHEPHUS CocraBnenue | 14 wenens | 2/0,056 |10/0,278
OCO0EHHOCTH KYJIbTHBHPOBAHUS KJIETOK M |KOHCIICKTA.

TKaHEW pacTeHuH

OCHOBBI DKOJIOTUYECKON OMOTEXHOJIOMUU IToaroroska 15-16 ve- | 2/0,056 |10/0,278
Dronouueckas OUOMEXHOI02Us JIOKJIa1a JeIst

CoOCTaBHTh CIIHUCOK TECT-00HEKTOB, UCIIOJIb-

3yeMBbIX TP TOKCUKOJIOTHYECKON M 9KOJIOTO-

TUTUEHUYECKOW OLIEHKE MPUPOIHBIX CPENl U

TEXHOT€HHBIX (PAKTOPOB.

Hroro: 21/0,583 |87/2,417




6. Ilepeuens y4eOHO-MeTOAUMYECKOr0 ofecredeHHs MJIsSi CAMOCTOATEIbHOH PpadoTsbl
00y4aouxcs Mo AUCHHILINHE,

1. KcenodonTos, 5.C. OcHOBEI MEKPOGHOIOTHH ¥ 9KOJOTHYECKOH OHOTEXHONOTHH [DieK-
TpoHHEIH pecype]: yue6noe nocobue / B.C. KcenodonTos. - Mocksa: POPYM: UHOPA-M, 2019.
- 221 c. B 3BC «Znanium.com» - Pexum JoCTyIa:
https://new.znanium.com/catalog/document?id=341804

2. Kcenodonros, b. C. Oxpana okpyxaromeii cpezibl. BHOTEXHOIOrHYeCKre OCHOBEI [DJIeK-
TPOHHEIHA pecypc]: yueGHoe nocobue / Keenodornros B.C. - M.: ®OPYM, HHOPA-M, 2016. - 200
c. - OBC «Znanium.com» - Pexxum nocryma: http://znanium.com/catalog.php?bookinfo=528520

Muxpo6uonorus [DnexTponusiit pecypce]: yuebnuk / O.J1. Cunopenko u ap. — M.: UHOPA-
M,  2017. - 287 c. - 9BC «Znanium.comy - Pexum  moctyma:
http://znanium.com/catalog/product/912637

MukpoGHONIOTHsS. ¢ OCHOBaMH OMOTEXHOJIOTHM (TEOpHs M NpakTHKa): ydeOHoe mocobue /
I'.IT. [lyBaeBa [u mp.]. - Boponex: BopoHexckuil rocyapCTBEHHBIA YHHBEPCUTET HHXCHEPHBIX
texuonorust, 2017. - 316 ¢ - DOBC  «IPRbooks» (4 " Pexum  nocryma:
http://www.iprbookshop.ru/70810.html » GUBJMOTEKC :

7. ®oHA OLEHOYHBIX CPEACTB /IS NMPOBEAEHUs MPOMEKYTOYHOH aTTecTalMH 00y4Yalo-
IIUXCHA M0 JTUCHUTIHHE

7.1. IlepeueHb KOMIIETCHIIMI C YKa3aHUEM 3TaoB UX (HOPMHUPOBAHHS B IPOIIECCE OCBOCHUS
00pa30BaTeNbHOM POrpaMMbl

Oransl popmupoBanusi | HanmeHoBaHue yueOHBIX AUCIMILINH, GOPMHUPYIOMIMX KOMIETSHIIUN
KOMITETEHITHH B TIPOIIECCE OCBOCHUS 00pa30BaTEIHHON MPOTPAMMBI
(HomMep cemecTpa co-
TJIACHO y4eOHOMY IUIaHY)
OPO | 3d0

OK-8 cnocobnocmo pabomams camocmoamenbHo

2 2 [TpakThKa 10 MOJIy4YEHHUIO EPBUYHBIX MPO(PECCHOHATIBHBIX YMEHUN U
HAaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-
HCCJIEI0BATEIbCKOMN NEATENbHOCTH

3 5 Mexanuka
3 7 WnxeHepHast 3K0JIOTUS
4,5,6,7 5,6,7 ITpoeKTHBII NPaKTUKYM
5 7 Muxpo61o10rusi ¢ 0CHOBAMH OMOTEXHOJIOT U
6 6 [TpakTHKa MO NOTYYEHUIO TPOPECCUOHATBHBIX YMEHUH U OIbITA

PoECCHOHATBHON JEATETHHOCTH
DKOJIOTHUS YeTIOBEeKa

OKosoruyeckue mpoodaeMbl pernoHa

OKOJIOTHYECKHUE Tpagulivu HapOJd0B CeBepHoro Kapka3za

HupopmalinoHHbIE TEXHOJIOTUN

Hanzop u koaTpOs B chepe 6e3omacHOCTH

VYTuauzaus oTxonoB

MasooTxoHbIe U pecypcocOeperarmnme TeXHOJIOTHI

MeTo 161 MaTEMaTHYECKOTO MOJISTHPOBAHUS B TEXHOC]Epe

00| 00| 00| NN NSO
O O©| 00| 00| o1 o1 00

MartemaTrndeckas CTaTUCTHKA B HUCCICO0OBAHUAX ITPUPOJHBIX U TCX-




HOI'€HHBIX CUCTEM

8 9 [Tenarornyeckast mpakTHKa

8 9 [IpepauniaomMHas IpaKTHKA JJIsl BBIIOJTHEHUS! BBITYCKHOU KBAIU(U-
KaIlMOHHOW PabOTHI

8 9 [ToaroroBka K ciade u cavya rocy1apCTBEHHOTO dK3aMeHa

8 9 3ammTa BRITYCKHON KBANU(UKAMOHHONW PabOThI, BKIIOYAsk OATO-

TOBKY K MPOIEAYPE 3alUTHI ¥ MPOIEAYPY 3aIIUThI

OK-10 cnocoonocms K RO3HA6AMEILHOU OesAMenbHOCMU

1

1

HaueprarensHas reomerpus. MHxenepHas rpaduka

1,2

1,2

Xumus

Hcropus

dunocodus

NN N

N | -

[TpakTHKa 1O MOTYYECHUIO TEPBUYHBIX TPOPECCHOHATBHBIX YMEHUH 1
HAaBBIKOB, B TOM YHMCJIE€ IEPBUYHBIX YMEHUM U HaBBIKOB HAy4HO-
HCCJIE0BATEIbCKON NEATENbHOCTH

DKOJIOTHS paCTeHUI

DKOIOTHUS KUBOTHBIX

KOHHGHHI/II/I COBPEMCHHOI'O €CTCCTBO3HAHUA

Mexanuka

NuxeHnepHas sxoorus

AW W WNDN

Nudopmatuka

Teopust ropeHus U B3pbIBa

4,5,6,7

\‘

ITpOEKTHBIN NPAKTUKYM

MHKpOﬁHOJ’[OFI/Iﬂ C OCHOBaAMH OHOTEXHOJIOTHH

N[O OB~ NO W W W

[TpakTuka o moyydeHuto npodeccnoHalbHbIX YMEHHUN U OTbITa
po(eCCUOHAITBHON JEATETLHOCTH

WNHdpopMalinoHHbIE TEXHOJIOTHH

DKkosnoruyeckue npoodaemMbl peruoHa

DKOJIOTUYECKHE Tpaauliu HapOd0B CeBepHoro Kapkaza

DKOJIOTHYECKOE JIMIICH3UPOBAHUC

DKOJIOTHYECKOE IMPOCKTUPOBAHHUE U DKCIICPTU3A

MeTtoapl MATEMaTUYECKOTO MOACIINPOBAHUA B TCXHOC(I)CpC

00| 00| OO O N N

OO NN oo

MaremaTtudeckas CTaTUCTHKA B HUCCICOOBAHUAX MPUPOJHBIX U TCX-
HOI'CHHBIX CUCTEM

©

[IpenaumniomMHas NpakTUKa JUIsl BBIIOJHEHUS BBITYCKHOW KBaJIU(U-
KallMOHHOW paboTHI

8

9

HOJIFOTOBKa K caa4d€ U caadya rocyaapCTBEHHOIO 3K3aMCHa

8

9

3amuTa BeITYCKHON KBANU(UKALMOHHON paboThl, BKIIOYAs MOJI0-

TOBKY K IPpOOCAYPEC 3allIlMThI U IMMPOLCAYPY 3alllUTHI

IIK-9 zomoeénocmb ucnonp306amoy 3HAHUA NO OPZAHU3AUUU OXPAHBL MPYOd, OXPAHbL OKPY-
scarougeil cpedvl u bezona

CHOCmUu 6 upe:wbmaﬁubtx cumyauuix Ha 00beKmax IKOHOMUKU

2 2 [TpakThKa Mo MOJIy4eHHUIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN U
HABBIKOB, B TOM YHCJIC IEPBUYHBIX YMEHHUI U HABBIKOB HAYYIHO-
HCCIICIOBATEIILCKOW ACSATEIHHOCTH

3 5 DKoJIoruveckas 0e30macHOCTh MPO(HECCHOHATLHOM NeITeTbHOCTH

3 5 Kynberyposnorus

3 7 CornuanapHast SKOJI0T U




3 7 ['moGanbHast 3KOJIOTHS

4 3 JlenoBoii HHOCTPaHHBIN S3BIK

4 3 TexHU4eCKU HHOCTPAHHBIN SA3BIK

4 4 be3omnacHOCTb KU3HEAEATEIbHOCTH

4 4 TexHonornyeckas npakTUKa

4 4 DKOHOMUKA

4 ) @u3noI0rus 4enoBeKa

5 7 Muxkpo61os10rusi ¢ 0CHOBAMHM OMOTEXHOJIOT U

6 6 [TpakTuka 1o mosrydeHuto npodeccuoHaIbHbIX YMEHUM U OTIbITa
po(heCCHOHAILHOM e TEIIbHOCTH

6 8 DKOJIoTHus YeTI0BeKa

7 7 OKOHOMUKA U POTHO3UPOBAHNE IPOMBILIIIEHHOT'O IPUPOIONIOIb30-
BaHUs

7 8 HopmupoBanue B 061actu TexHOc(hepHO 0e30macHOCTH

7 8 OCHOBBI TOKCUKOJIOTUU

7 9 Oxpana Tpyna

7 9 OnTumu3zanus TEXHOJIOTUYECKUX MPOLIECCOB 0 AKOJIOTMUYECKUM I10-
KazaTelsM

8 8 DKOJIOTHYECKHI MOHUTOPHHT

8 9 [IpenaumniomMHas MpakTUKa ISl BBHIIOJHEHUS BBITYCKHOW KBaIU(DU-
KaIlMOHHOW PabOTHI

8 9 [ToaroToBka K caaye U cada rocyJapCTBEHHOTO 3K3aMeHa

8 9 3amuTa BhITYCKHOM KBAIU(DUKAIIMOHHON pabOThl, BKJIOYask OJIO-

TOBKY K MPOLEAYPE 3alUTHI U IPOUEAYPY 3aIIHUThI

IIK-16 cnocobonocmsb ananu3uposams MexaHuMbl 6030eliCmeuUs ONACHOCHENl HA Yell06eKd,
onpeoenams XapaKmepe3aumooeiucmeusn Op2aHu3IMa 4enoeeKka ¢ ONACHOCmAMU cpedbl 0Ou-
Manus ¢ yuemom cneyupuKu MexanusmamoKcudecKkozo 0eiicmeus 6peonbix eeuiecma, IHep-
2eMmu4ecK020 6030eicmeus U KOMOUHUPOBAHHO20 0eliICHMEUs 8DEOHBIX (haKmopos

2

2

[TpakTHKa 10 MOJIyYEHHUIO EPBUYHBIX MPO(YECCHOHATIBHBIX YMEHUN U
HAaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUN U HABBIKOB HAY4YHO-
HCCIIEI0BATENIbCKON IEATEIbHOCTH

DKonoruyeckas 0€30MacHOCTh HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

TexHomornaeckas IMPpaKTHUKa

gl b~lw

NI NN

Mukpoomnosorusi c ocHoBaMu GMOTEXHOJIOT I

5,6

5,6

HanexHOCTh TEXHMYSCKUX CUCTEM U TEXHOT€HHBIM pHUCK

(op]

(ep]

[TpakTika 1o nmoyiydeHuto npodeccnoHalbHbIX YMEHUN U OTbITa
npodecCHOHATBLHOMN I TETbHOCTH

VYnpasnenue TexHocPepHOH 6€30MacHOCTHIO

OCHOBBI TOKCHKOJIOTHUH

DKOJIOTUIECKOE JIMICH3UPOBAHHUC

DKOJIOTHYECKOE IMPOCKTUPOBAHUEC U SKCIICPTU3A

Hanzop u koHTpOh B chepe 6e3omacHOCTH

Q| 00| 0| | Nl O
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[TpenuruioMHas MpaKTHKA JUTsl BBITIOJHEHUS BBITYCKHOM KB (H-
KallMOHHOW paboThI

o

©

[ToaroroBka K cave M cj1ada rocyJapCTBEHHOTO dK3aMeHa

oo

O

3amuTa BEITYCKHON KBANU(UKAMOHHONW PabOThI, BKIIOYAsk OATO-
TOBKY K IIPOLIEAYPE 3AUTHI U IPOLEAYPY 3aIIHUThI




IIK-20 cnocodonocmo npunumams yuacmue 6 HAYUHO-UCC1€006AMEIbCKUX PA3PAOOMKAX NO
npogunio no02omoeKu: cucmemMamuzuposams UHGOPMayuIo no meme uUccie006anull, npu-

HUMambs yuacmue 6 IKcCne,

uMenmax, 0o0padamvléams nOAYUeHHbvle OAHHbBLE

1 1

Hayxu o 3emie

2 2

[TpakTuKa 1Mo MOJIy4eHHUIO MEPBUYHBIX MPO(EeCcCHOHATBHBIX YMEHUN U
HAaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-
HCCJIEIOBATEILCKOM 1eATeIbHOCTH

OKoJ0rus pacTeHui

KOOI KUBOTHBIX

DKOHOMHKA

TexHomornaeckas IIpaKTHUKa

FGOI/IH(i)OpMaL[I/IOHHBIG CHUCTCMBI B 3KOJIOTUH U NPUPOAOIIOJIH30BAHUN

Mukpo0uo10rusi ¢ 0CHOBAMH OMOTEXHOJIOTHH

Oruenka Bo3aeiicTBUS Ha oKpyxatorryto cpeny (OBOC)

ool o| O BN
OO N|O B DWW

[TpakThka 1o moyrydeHuto nmpodeccnoHaIbHBIX YMEHHI U OITBITa
poecCHOHANBLHOM e TeNIbHOCTH

Hayuno-uccienoBarenbckas pabora

buonornyeckue MeTOIbI KOHTPOJIA U 3allIUThI 6I/IOC(1)epr

HopmupoBanue B obactu TexHochepHoit 6e3omacHocTi

OCHOBBI TOKCUKOJIOTUH

MeTo1pI MaTEMaTHIECKOTO MOJISTHPOBAHUS B TEXHOC]Epe

0| O NN N O
©O| ©| 00| 00| | C©

Marematuueckasi CTaTUCTUKA B HCCIICOBAHUAX IMPHUPOIHBIX U TCX~-
HOI'CHHBIX CUCTEM

oo
(o]

[IpenaumnuioMHas NpakTUKa JUIsl BBIIOJHEHUS BBITYCKHOM KBanu(u-
KallMOHHOW paboThI

8 9

IToaroroBka k caade 1 caada rocyaapCTBEHHOI'O 5K3aMCHa

8 9

3amuTa BeITYCKHON KBANU(UKALMOHHONW paboThl, BKIIKOYask MOrO-
TOBKY K IPOLEAYPE 3aIUThI U TPOLEAYPY 3aIIUThI

IIK-21 cnocobnocme pewrams 3a0auu npogheccuonanbHoil 0eamenbHoCmu 6 cOcmage Hayy-
HO-UCC1e006AMeNbCKO20 KOJIIEKMU8a

1 1 Hayxwu o 3emie

2 2 [TpakTHKa 1O MOTYYCHUIO IEPBUYHBIX TPOPECCHOHATBHBIX YMEHUH 1
HABBIKOB, B TOM UHCJIE€ MIEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-
MCCIIEIOBATEIILCKON ACSATEITHHOCTH

3,4 3,4 Hoxconorus

4 5 @u3nOoI0TNs YeI0BeKa

5 7 MukpoOmnosorusi ¢ 0CHoOBaMHu OMOTEXHOJIOTHH

5 9 Orenka Bo3aeiicTBUS Ha OKpyxatorryto cpeny (OBOC)

6 6 [TpakTHKa O MOTYYESHUIO TPOPECCUOHATHLHBIX YMEHUH H OIIbITa
npodecCHOHATIBLHOMN 1 TeTbHOCTH

6 8 HayuHno-nccnenoBarenbekas padorta

7 5 DKosoruyeckre npoodaeMbl pernoHa

7 5 Dxosiorudeckue Tpaauiuu HapoaoB CesepHoro KaBkasa

7 8 OCHOBBI TOKCUKOJIOTUHU

7 8 bruonornueckre MeTOIbI KOHTPOJIS M 3aIUTHI OnOoChephl

7 8 Hopmupoanue B o6actu TexHochepHoit 0e30macHoCcTH

8 8 YTunusanusa 0OTX0I0B




MasnooTxoHbIe U pecypcocOeperarnme TeXHOIOTHI

MeTo 161 MaTEMaTHIECKOTO MOJISTTHPOBAHUS B TEXHOC]Epe

MartemaTudecKkas CTaTUCTHKA B HCCICOOBAHUAX IIPUPOIHBIX U TCX-
HOI'CHHBIX CUCTEM

HenaromquKaﬂ IIpaKTHUKa

[TpenauruioMHast paKTUKA IJIs1 BBIIIOJIHEHUS BBITYCKHOM KBamu(u-
KallMOHHOW paboThI

ITogroroBka K caade u caaya rocyaapCTBCHHOI'O 5K3aMCHa

3ammuTa BHITYCKHON KBATH(UKAIIMOHHON PabOThI, BKJIKOYAs TIOITO-
TOBKY K MPONEAYPE 3alUTHI U MPOUEAYPY 3alUThI




7.2. Onucanue mokasareiei U KpUTepueB OICHUBAHUS KOMIICTCHIIMI Ha pa3jIMYHBIX dTanax uxX (OPMHUPOBAHUS, ONMCAHHUE IIKAJIBI OLECHH-

BaHUS
I[lnannpyemMble pe3ybTaThl OCBOCHUSI KOMIIETEHIMU Kputepun oueHnBanus pe3yJbTaTOB 00y4eHUs Haumeno-
BaHMe olLle-
HEY/10BJIETBOPH- | y10BJIETBOPH- XOpo1Io OTJIMYHO HOYHOI0
TeJbHO TeJbHO cpeAcTBa
OK-8: cnnocoOHOCTH padoTaTh CAMOCTOSTEILHO
3HATh: OCHOBBI CAMOCTOSITENILHOTO INIAHUPOBaHUS TpyAoBoil e- | @parmentapubie | Henonusie | Chopmupoan- | Chopmupo- [Temsl o-
ATEIILHOCTH; METO/Ibl PAIIMOHAIIEHOTO TIJIAHUPOBAHUS TPYIO0BOM 3HAHUS 3HAHUS HBIE, HO COJIEp- | BaHHBIC CHU- [KJIAJIOB,
JIeATEIbHOCTH. JKalue OTJeNb- | CTeMaThye- BaJdaHus AJisd
HBIE MPOOEIIbI | CKHE 3HAHUS [KOHTPOJIb-
3HAHUS HOU paboTHI,
YMeTh: OIICHHBATh CBOW 3HAHWS U YMEHUS, BO3MOKHOCTH caMOCTO- Yactuunbie yme- | Henomubsie |Ymenwus monnbie, CHopMUPO- [TECTOBBIE
ATETLHOTO OOYYEeHHsI; CAMOCTOATEIbHO aHAIM3UPOBaTh MHGPOpMa- HUSA yYMEHUS JOTYCKAIOTCs | BAHHBIE yMe- 3aJlaHus,
LU0 ¥ JeJIaThb COOTBETCTBYIOIINE BBHIBOIbI, aHAIIM3UPOBATH UH(HOP- HeOoJIbIIINe HUS BOIIPOCHI K
MallMIO U J1eJ1aTh COOTBETCTBYIOIINE BBIBOJIBI. OIMOKHU PK3aMEHY
BJIa/IeTh: HAaBBIKAMHU CaMOCTOSATEILHOTO MPOBEJeHUsI padoThl; cno- YactuuHoe Bna- | Hecucremaru- | B cucrematu- | YcnemHnoe u
COOHOCTBIO CTaBUTH 33/1a4Ml U CAMOCTOSITEIbHO HAXOIWTh MYTH HX| ICHHE HABBIKAMH | 4€CKOE MpUMe- YECKOM cucreMaTuye-
[pEIIeHUs; CIIOCOOHOCThIO OPTraHM30BaTh CBOIO PabOTy CaMOCTOS- HEHHE HAaBBIKOB| TMPUMEHEHUU | CKOE MpUMeE-
TETIBHO. HAaBBIKOB JIONyC- | HEHHE HABbI-
KaroTCsl TPOOEIBI KOB
OK-10: cnoco0HOCTH K MO3HABATEJIbHOM AeATEIbHOCTH
3HATH: CTPOCHUE IPOKAPHUOTUYECKON KIIETKU; BayKHElMe skono- | @parmentapusie | Hemonmubsie | Chopmuposan- | Chopmupo- [Temsbr 10-
TUYECKUE TPYIITBI MUKPOOPTAaHU3MOB; OCHOBBI INYHOCTHOTO 00pa- 3HAHUS 3HAHUS HBIE, HO COJIEp- | BaHHBIC CHU- [KJTQJIOB,
30BaHMsl, aKTUBHOCTU U CAMOCTOSATENIbHOCTH; ITYTH K MTO3HABATEb- JKalUe OTJeb- | CTeMaThye- BaJaHus AJis
HOM JESITEIIbHOCTH. HBIE MPOOEJIBI | CKME 3HAHUS [KOHTPOJIb-
3HaHUS HOU paboTHI,
YMeTh. aHAJIM3UPOBATh COOCTBEHHBIE TOTCHIIMAIbHBIE BO3MOXHO- YacTuunsie yme- | Henonubeie |Ywmenus nomnsie, Chopmupo- [T€CTOBBIE
CTH; pean30BaTh COOCTBEHHBIE MOTEHIIMATBLHBIE BO3MOKHOCTH. HUA yYMEHUS JIOMYCKAIOTCA | BAaHHBIE yMe- 3aJlaHus,
HeOombIINe HUS BOIIPOCHI K
OLITMOKH 9K3aMEHY
BJIa/IeTh. CIOCOOHOCTHIO K TPHOOpPETeHWIO 3HaHWM; HaBbikamu| YactuuHoe Bia- | Hecucremaru- | B cucrematu- | Ycnemnoe u
MPUMEHEHUS] MPUOOPETEHHBIX 3HAHUU B TMPO(ECCHOHATBHOU Jesi-| ACHHE HABBIKAMU | YeCKOe MpUMe- | Y4eCKOM MpUMe- | CUCTeMAaTHu-




TeIbHOCTU; CHOCOOHOCTBHIO MPUMEHATh NPUOOpPETEHHbIC 3HAHUS B
npodeccHoOHABHON JESITeNTbHOCTH, HAXOIUTh IMYTH JOCTHKCHUS
lycriexa, HaBbIKAMU MPOBEACHUS MUKPOOUOIOTMUECKUX HCCIIEI0Ba-
HHI1, HICTIOJIb3YEMBIX B IIPOU3BOJICTBE.

HCHHEC HAaBbIKOB

HCHHU HaBBIKOB
JIOITyCKAI0TCS
poOeIbI

YECKOC IIpHU-
MCHCHUC
HaBBIKOB

OXpaHbl TPyAa, OXpaHBl OKPYXKAIOUIeH cpeapl U 0e30MacHOCTH B
Ype3BhIYANHBIX CUTYAIUSIX Ha 00bEKTaX S3KOHOMUKHU; CITIOCOOHOCTHIO
MPOTHO3UPOBATh PAa3BUTHE HETaTUBHON CUTyalluu B cpele oOuTa-
HHA. CHOCO6HOCTBIO HpI/IHI/IMaTB y‘-IaCTI/Ie B HpOBC}IGHI/II/I 3KOJIOTHUYCH
CKUX DKCIEPTHU3 PETHOHOB U aTTECTAIlMM OOBEKTOB U PETHOHOB IO
3AIIUTEC B ‘-Ipe3BI:I‘-IaI>iHI:IX CI/ITyaHI/ISIX, B UHCIICKIIUHU U aYJII/ITOpCKI/IX
MPOBEPKAX MPOMBIIUICHHBIX MPEANPUITHIA, APYTUX OOBEKTOB IKO-
HOMUKH U WX KOMIUIEKCOB Ha COOTBETCTBHE TpeOOBaHUAM Oe301mac-

IHOCTHU U OXPAaHBbI OKPY)KaIOHICﬁ CpCAbl.

JCHHUC HaBBIKaMH

YeCKOe MpUMe-
HCHUEC HABBIKOB

YEeCKOM TpHMe-
HCHHUU HABBIKOB
JIOTTYCKAIOTCS
poOebI

cucTeMaTu-

4ecKoe MpHu-
MEHEHUE
HaBBIKOB

IIK-9: roTOBHOCTH UCNOJIb30BATH 3HAHUS 110 OPraHU3ANUM OXPAHbI TPY/Aa, OXPAHbI OKPY KAKOLIell cpeabl M 0€3011aCHOCTH B
Ype3BbIYAHHBIX CHTYAUMAX HA 00beKTaX IKOHOMUKHU

3HATb: 0COOEHHOCTU MeTaboIM3Ma MUKPOOHBIX, pacTUTeIbHBIX 1 | @parmentapubie | Henonubie | ChopmupoBan- | Chopmupo- [Temsl 10-
PKUBOTHBIX KJIETOK JIJISl OCYIIIECTBIICHHS BRIOOpA HAJIeKAIIeH Ono- 3HAHUS 3HAHUS HBIE, HO CO/IEpP- | BaHHBIE CU- [KJIAJI0B,
TEXHOJIOTMU B KOHKPETHBIX YCIOBUSIX POU3BOJCTBA; OCHOBBI OXpa- JKalue OTJeNb- | CTeMaTh- [BaJaHus AJid
HBI TPy/1a, OXPaHbl OKPYXKAIOIIEH CPeJibl; OpraHru3alMOHHBIE OCHOBBI HbIE [TPOOENbl | YECKHE 3Ha- [KOHTPOJIb-
OCYUIECTBIICHUS MEPONPUITHI MO MPEAYNPEKACHUIO U JTUKBUIALNU 3HAHUSA HUA HOU paboTHI,
MOCJICICTBHI aBapHil U KaTacTpOo( MPUPOTHOTO U AHTPOIIOTEHHOTO TECTOBbIC
XapakTepa 3a/1aHusl,
YMeTh. YUUTHIBAaTh BIMSHHE BHEITHUX (DaKTOPOB Ha OMOTexHOJNOru- Yactuunsle yme- | Hemonueie |YMmenwus nomusie, ChopMupo- BONPOCH K
YECKUM IMPOLECC; OPraHMU30BaTh MEPONPUATUS IO OXpaHe Tpynaa U HUSA yYMEHUS JIOMYCKAIOTCS | BAHHBIE yMe- PK3aMEHY
OKpY>KaIoIel cpe/bl, 1 0€30MaCHOCTH B UPE3BBIYANHBIX CUTYAIUsX; HeOoJIbIIINe HUS
OLICHUBATh CTEIICHb MOPAXKEHUS YEIOBEKa ITPU BO3JICHCTBUU HA HETO OIINOKHU
[PA3JTMYHBIX OMACHBIX U BPEIHBIX (PaKTOPOB MPOU3BOJICTBEHHOU Cpe-
JIbl; OLICHUBATh OMACHOCTh MPOMBIIIJIEHHBIX SJ10B.
BJIaJleTh. TOTOBHOCTHIO MCIIOJB30BaTh 3HaHWA MO opranu3anuul YactuuHoe Bia- | Hecucremaru- | B cucremaru- | YcenemHoe u

IIK-16: criocoOHOCTH aHATM3MPOBATH MEXAHM3MbI BO3EHCTBHS ONIACHOCTEH HA YeJI0BEKA, ONPelesIATh XapaKTep B3aUMO/1eiicTBUs Opra-
HHM3Ma 4YeJIOBEKA C ONMACHOCTSIMHU CPeAbl OOMTAHUS € y4eTOM crenn(pruKn MexaHn3Ma TOKCHYeCKOro 1eHCTBUS BPeHbIX BelleCTB, JHepreTn-
YEeCKOro BO3AeHCTBHS U KOMOMHHUPOBAHHOIO [eiICTBHS BpPeAHBIX (haKkTOpOB

3HATh: MEXaHHU3MbI BO3JICHCTBHS OMACHOCTEM IMPONU3BOACTBA HA YC-

VIOBCKA, XapaKTep BSaI/IMO)IefICTBPIﬂ opraHnismMa 4€JIOBE€Ka C OIMaCHO-

®parMeHTapHbIE
3HAHUSA

Henonnrie
3HAHUA

Cdopmuposan-

Cdopmupo-

HBIE, HO CO/Iep-

BAaHHBIC CHU-

TeMbl 10-
KJ1aJI0B,




PKOJIOTMUYECKON 0e30macHOCTH U OE30MacHOCTH TPyHAa; aHAIU3HPO-
BaTh W OIEHWBATh CTENEHb OIMACHOCTH AHTPOIOTCHHOTO BO3JICH-
CTBUSI Ha Cpelly OOUTaHUs; OPUEHTHUPOBATHCS B OCHOBHBIX MPOOIIe-

Max TPOU3BOJACTBEHHON M SKOJOTHYECKOW O€30MacHOCTH, MpoOIie-

CTSIMU CpeJibl OOUTaHUS; ClIELU(PUKY MEXaHU3Ma TOKCUYECKOI 0 e JKalllMe OTIENb- | CTEMaTH- [3aJaHUA UL
CTBUSI BPEIHBIX BEILECTB, YHEPIrETUUECKOTO BO3JACHCTBUS U KOMOU- HbIE IPOOENBI | YECKHE 3Ha- [KOHTPOJIb-
HUPOBAaHHOI'O BO3JICHCTBUS BPEIHBIX (PAKTOPOB. 3HAHUSA HUs HOM paboTHI,
YMeThb: aHAJU3UPOBATh MEXAHU3MBI BO3JeicTBUs omacHocTed Ha| YacTuunble yme- | Henomnbele [Ymenus nonnsie,| ChopMupo- [T€CTOBBIE
YEJIOBEKA; ONPEAEIATh XapaKTep B3aUMOACUCTBHs OpraHU3Ma 4elno-| HUSA YMEHHUS JIOIyCKAalOTCA | BAHHBIE yMe- 3aJlaHus,
BEKa C OMACHOCTSAMH Cpellbl OOUTAHUS; OINPEICNATh TOKCHUECKHUE HeOobIIMe HUSA BOIIPOCBI K
NEMCTBYS BPEIHBIX BEILECTB, YHEPIETUUECKOE BO3ICHCTBHE U KOM- OLINOKHU DK3aMEHY
OMHUPOBAHHOE BO3/CHCTBUE BPEIHBIX (PAKTOPOB HA YEIOBEKA; J1aTh
OLICHKY CTEICHM MOPaKCHUs YEJIOBEKa IPU BO3ACHCTBMM HAa HETO
[Pa3IMYHBIX OMACHBIX U BPEIHBIX ()aKTOPOB MPOU3BOACTBEHHOU Cpe-
bl
BJIA/IeTh. HAaBbIKAMHM aHAJIW3a MEXaHU3MOB BO3JEHCTBHs omacHO- YactuuHoe Bna- | Hecucremaru- | B cucrematu- | YcnemHnoe u
CTEH Ha 4YeJOBEKa, OIPEIEICHHs XapaKTepa B3aUMOJECHCTBUS Opra-| ICHUE HaBbIKaMM | YECKOE IIPUME- | YECKOM IIPUMeE- | CUCTEMaTu-
HU3Ma YeJIOBEKAa C ONACHOCTSAMHU CpeIbl OOMTAHUS; OIpPEIEICHUS HEHUE HAaBBIKOB| HEHUH HABBIKOB | YECKOE IIPU-
crieln(pUKY MEXaHW3Ma TOKCUYECKOro JAEUCTBUS BPEIHBIX BEIIECTB, JIOITYCKaIOTCs MEHEHUE
PHEPreTUYECKOro BO3/AEUCTBUS U KOMOMHUPOBAHHOIO BO3/ECHCTBUS] po0eb HAaBBIKOB
BpEJHBIX (PAKTOPOB.

IIK-19: cnoco0HOCTH OPHEHTHPOBATHLCSI B OCHOBHBIX NMP00JieMax TexHoc(epHoii 6e301acCHOCTH
3HATh: OCHOBHBIE NPo0sIeMbl TeXHOC(hepHOI OezonmacHocTH; ocHOBBI PparmenTtapuble | Henonuele | Chopmupoan- | Chopmupo- [Temsl 10-
[Pa3BUTHS TEXHUKU M TEXHOJOTUU 3alIUTHI CPeJbl OOUTAHUS, TIOBBI- 3HAHUSA 3HaHUSA HBIE, HO COJIEp- | BaHHBIE CH- [KJIAJIOB,
IIeHUs1 0€30MaCHOCTH U YCTOMUMBOCTU COBPEMEHHBIX MPOU3BOJICTB JKallue OTJeNb- | CTeMaTh4e- [BaJaHus i
C y4E€TOM MHUPOBBIX TEHACHIIMI HAyYHO-TEXHMYECKOrO Mporpecca u HbIE MTPOOENbl | CKME 3HAHUS [KOHTPOJIb-
YCTOMYMBOTO pa3BUTHS LUBWIN3ALUHN;, METO/bI, TPUOOPHI U CUCTE- 3HaHUA HOM paboTHI,
MBI KOHTPOJISI COCTOSIHUSI CPE/ICTB 3aLLUThI; CIOCOOBI U TEXHUKY TECTOBBIE
3aILUTHl YEJIIOBEKA U OKPYXKAIOLIEH Cpebl OT aHTPOIIONEHHOTO BO3- 3a1aHus,
NICHCTBHS. BOIIPOCHI K
YMeTh. HCHOJb30BaTh OMOTEXHOJOIMUYECKHE IMpouecchl ais peuie- Yactuunsle yme- | Henonnbele |YMenus nonnsle, Chopmupo- PK3aMeHy
HUsl TPOOJIEM OKpY’Kalollel CpeJibl; OPUEHTHUPOBATHCS B OCHOBHBIX| HUSA yYMEHUS JIOIYCKAIOTCs | BAHHBIE yMe-
npobiemMax TexHoc(hepHO 0e30macHOCTH; MOJIb30BATHCS HOPMa- HeOoJIbIINe HUSA
TUBHO-TEXHUYECKONM M IPAaBOBOM JOKYMEHTAIIMEN IO BOIPOCAM OIINOKHU




Max 0€301aCHOCTH B OBITY

BJ1a/1€Th: CIIOCOOHOCTHIO OPHEHTUPOBATHCS B OCHOBHBIX IpoOeMax|
TeXHOC(epHOH  0e30IaCHOCTH;  IOJb30BATHCA  HOPMATHUBHO-
TEeXHUYECKOM U IPABOBOM JOKyMEHTALMEH II0 BOIIPOCAM 3KOJIOIHU-
YecKoll 0e30I1acHOCTH M 0€30MaCHOCTH TPyJa; aHAIW3UPOBaTh Y
OLICHUBATHL CTCIICHb OMACHOCTHU AHTPOIIOICHHOI'O BOSHeﬁCTBHﬂ HAa|
cpeay oOUTaHMsI; OPUEHTUPOBATHCS B OCHOBHBIX IIPOOIEMax Mpou3-
BOJACTBCHHOH M SKOJOTHMYECKOH Oe30macHOCTH, mpobiemax Oe3-
OIIACHOCTH B OBITY.

YacTu4yHOE BJIa-
JNIEHHE HaBbIKaAMU

Hecucremaru-
YeCKOe pumMe-
HCHHC HABBIKOB

B cucremaru-
YECKOM MpHUMe-
HEHUH HaBBIKOB

JIONYCKAOTCSI

POOEITBI

Ycnemnoe u

CHCTEMAaTH-

YecKoe mpu-
MEHEHHE
HABBIKOB

IIK-20: cnoco0HOCTh NPUHUMATH Y4ACTHE B HAYYHO-UCCJIEI0BATEIbCKUX Pa3padoTKax no npopuiiio noaroToBKM: CHCTEMATU3UPOBATH MH-
(opManuio 1o TemMe uccJaeJOBAHUIN, IPUHUMATDH YYaCTHe B IKCIIEPUMEHTAX, 00padaThIBaTh MOJY4eHHbIE JaHHbIE

0oTKax B 001acTH TeXHOC(HEpHOI 6€30MaCHOCTH, B HAYYHBIX HUCCIIE-
TTOBaHUSX IO BO3JCHCTBHIO aHTPOIOTEHHBIX (DAKTOPOB M CTHUXHIi-
HBIX SIBJICHUH Ha MPOMBIIUICHHbIE OOBEKThI; HABBIKM CHCTEMaTH3a-
UM WHGOPMAIIMU TI0 TEME HCCIIE0BaHUH, CIOCOOHOCTHIO M TOTOBA
HOCTBIO IPUHUMATh y4acTHE B KCIIEPHUMEHTaX

JCHHUC HaBBIKaMH

YeCcKOe MpUMe-
HCHUEC HABBIKOB

YEeCKOM TpUMe-
HCHHUU HABBIKOB
JIOTTYCKaIOTCs
poOebI

cucTeMaTh-

4ecKoe MpHu-
MEHEHUE
HaBBIKOB

3HATH: COBPEMEHHBIE HAy4YHO-HCCIENIOBATEIbCKUEe TexHosoruu Hu| ®parmentapusie | Hemomusie | Chopmupoan- | Chopmupo- [Temsl mo-
CHCTEMBbl B 00JIaCTH TEXHOC(HEpHOU 0€301MacHOCTH; CIOCOOBl U Me- 3HAHUS 3HAHUSA HBIE, HO COZIEpP- | BaHHBIC CU- [KJIAIOB,
TO/IbI TOCTAHOBKU 3KCIIEPUMEHTA; METO/Ibl CUCTEMAaTU3alluu U 00pa-| JKalue OTJeNb- | CTeMaTh- [BaJaHus AJIs
00TKM MH(OpMAIMK 110 TEME UCCIIE0BaHUs; (OPMBI IPE/ICTaBICHUS] Hble IPOOeNbl | YECKHE 3HA- [KOHTPOJIb-
OTUYETOB. 3HAHUSA HUS HO paboTHI,
YMeTh: aHAJIM3UPOBAaTh HEraTUBHbIE (aKTOPBl U TEXHOTeHHbIN puck| Yactuunble yme- | Henonuble |YMenus nonnsle, Chopmupo- [TE€CTOBbIE
COBPEMEHHOI'0 INPOU3BOJICTBA U TEXHUYECKUX CUCTEM; IIPOBOJUTH HUSA YMEHHUS JIOTIYCKAlOTCSl | BAHHBIE yMe- 3aJIaHus,
Hay4YHO-MCCIIEI0BATENbCKUE PaOOThl NMPHU BBHIOJHEHUH TEOpETHYe- HeOoJpIINe HUSA BOITPOCHI K
CKHMX, PAaCUETHBIX W JKCIEPUMEHTAIbHBIX HCCIIEIOBAHMM, HaIlpaB- OLINOKHU DK3aMEHY
UIEHHBIX Ha CO3JaHUE HOBBIX METOJOB U CUCTEM 3allUThI YEIOBEKA U

cpelbpl OOUTaHMs; CUCTEMATU3UPOBAaTh MH(OPMALIMIO MO TEME HC-

clieIoBaHMii; 00padaThIBaTh MOJIy4YEHHbIE JTaHHBIE.

BJIA/IeTh: HABBIKAMHU Y4acTHs B Hay4YHO-UCCIIEN0BATENbCKUX pa3pa- YactuuHoe Bna- | Hecucremaru- | B cucrematu- | Ycenemnoe u

IIK-21: cnocoOHOCTH pemiaTh 3a1a4u NPo(ecCHOHANbHOM AeSITeJIbHOCTH

B COCTABC HAYIHO-UCCIIECT0BATC/ILCKOI0 KOJUVIEKTHBA

3HATh: OCHOBHBIE 3aJjaud NPO(EeCcCHOHANBLHON NesATeNbHOCTH; oc-| @parmentapusle | Hemnonmubie | ChopmupoBan- | Chopmupo- [Temsl 10-
HOBHBIE TOJOXEHUS NPO(EeCCHOHAIBHOM AEATENIbHOCTH Hay4YHO- 3HaHUA 3HaHUSA HBIE, HO COJIEp- | BaHHBIC CHU- [KJIAJIOB,
MICCIIEIOBATENIBCKOIO KOJUIEKTHBA; METOMBI ONPENEICHU TOKCHKOJIOA JKalue OTJeNb- | CTeMaTh- [B3aJaHus AJIs
TMYECKUX XAPAKTEPUCTHK BEILIECTB. Hble IPOOeNbl | YeCKHe 3Ha- [KOHTPOJIb-




3HAHUSA HUs HOM paboTHI,
YMeThb: peiath 3aJa4u MpohecCHOHATLHON AEATENIbHOCTU B cocTa- Yactuunsie yme- | Hemonubsie |[YMmenus nonasie, CPopMupo- [T€CTOBBIE
BE HAyYHO-HCCIIEI0BATEIIBCKOIO KOJUIEKTHBA. HUSA YMEHHUS JIOIYCKAlOTCA | BAHHBIE yMe- 3aJlaHusl,
HeOobIIMe HUS BOTIPOCHI K
OIMOKHU PK3aMEHY
BJ1a/leTh. HAaBBIKAMU pEIICHUs 3a1ad npodeccruoHanbHoi aesaTenb-{ Yactuunoe Bna- | Hecucremaru- | B cucremaru- | YcmeurHoe u
HOCTH B COCTaBE Hay4YHO-HMCCIIEN0BATENbCKOIO KOJUIEKTHUBA. JICHUE HAaBBIKAMHU |4E€CKOE IIPUME- | YECKOM IIpUME- | CUCTEMATH-
HEHUE HaBBIKOB| HEHUH HABBIKOB | YECKOE MPH-
JOITYCKaIOTCS MEHEHUE
poOeIbI HAaBBIKOB




7.3. TumnoBble KOHTPOJIbHBIC 3a/laHUsl U MHBIE MaTepHalibl, HEOOXOUMBIC IJISi OLICHKH
3HAHUW, YMEHUN, HABBIKOB, U (MJIM) ONBITA JESATEIBHOCTH XapaKTepU3YIOUIUX 3Tanbl (GopMHUpO-
BaHUs KOMIIETCHIIMIA B MIPOIIECCE OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI

7.3.1. Bonpocwt 015 nposedeHus mekywe2o KOHmpois
[Tpenmer, nenb, 00BEKTHI, METOJIbI U CTPYKTYpa COBPEMEHHON MUKPOOU 0JIOTHH.
Kpatkast uctopus pa3BUTHS MUKPOOHOJIOTUI
Posib MMKpOOPraH13MOB B IIPUPOAE U JKU3HU YEIOBEKA.
CoBpeMeHHbIE KJIaCCH(HUKAIMU )KUBBIX Opranu3MoB. Homenknarypa (Bun, mTamMMm, KyJIbTypa,
KJIOH MUKPOOPTraHU3MOB) M IPUHLUIIBI IOCTPOCHUS KIACCUPUKALINI MUKPOOPIaHU3MOB.
Cucrema napctBa [IpoOsSHKH U KpaTKasi XapaKTepUCTUKA OIIIAPCTB.
OO011ast xapakTepuCTHKa aKTHHOMULIETOB. Posib B pupoze.
OO0m1as XxapakKTepuCcTUKa MUKOILIIa3M.
OO11ast XapakTepUCTHUKA PUKKETCUHM U XJTaMU .
Bopmopocnu. OcoOeHHOCTH CTPOEHUS, paclpoCTpaHEHHE B MPHUPOJE, 3HAYCHHE, TMPUHIUITHI
KJIacCU(PUKALIHH.
10. I'pu6BI. OCOOEHHOCTH CTPOCHMSI M TUTAHUS, POJIb B IPUPOJIC, IIPUHITUTIBI KIIACCH(PUKAITUH.
11. Ipocreiimue. OcoOEHHOCTH CTPOEHHUSI, PACIIPOCTPAHEHHUE B MPUPOAE, 3HAYCHUE, IPUHIIUIIBI
KJIaccu(puKaIum.
12. Bupycsl. Ilpupona, coctaB u ctpoeHue BUpycoB. Penpoaykuus BupycoB. Bupychbsie undpex-
nuu. JIn3orenus.
13. ®opma u pazmepbl MUKPOOPTaHU3MOB.
14. OcobeHHOCTH CTPOEHUS IPOKAPUOTUUECKON U DYKAPUOTUUYECKOM KIIETKH.
15. ®yHKIUY, CTPOSHNE U XMMUYECKHI COCTaB KIETOYHON CTEHKH MPOKAPUOT U 3YKapuoT.
16. [lurorutazmarnyeckass MeMOpaHa MPOKAPUOTUICCKON U IYKAPHOTUIECKON KIIETKH, €€ MPOn3-
BOJIHBIE.
17. lluroruiazMa MPOKAPHOTHYECKOW M DYKAPUOTHYECKOW KIIETKH, BHYTPHUIIMTOILIa3MAaTHYECKHE
BKJTIOYEHHS.
18. Hykneons v 1uta3MuIsl IPOKaApUOTHIECKOHN KIIETKH.
19. Crpoenue, xumudeckuit coctaB U QyHKIUU Karcyibl 6akTepuil. CIU3UCTBIN CIOM.
20. IBmkeHme MPOKaPHOTHYECKUX M 9YKAPUOTHIECKUX OpraHu3MOB. CTPOCHHE KT'yTHKOB.
21. ®uMOpHHU U SHAOCHOPHI MPOKAPUOT. DTAIIbI IHAOCTIOPOOOPA3OBAHMSL.
22. XUMHUYECKUI COCTaB MPOKAPUOTHUYECKOW M dyKapUOTHYECKOH KieTku. [IumeBpie moTpedHo-
CTH MPOKapHOT. PaKTOPHI pocTa MPOKAPHOT.
23. Tumbl TUTaHUST MUKPOOPTaHU3MOB. MEXaHM3M IMOCTYIJICHHUS MMUTATEIBHBIX BEIIECTB B OaK-
TEpUAIbHYIO KIETKY.
24. Poct 1 pa3MHOKEHHE MUKPOOPTaHu3MOB. CIIOCOOBI pa3MHOKEHUS Pa3IMUHBIX TPYIIT MHKPO-
OpPTraHU3MOB.
25. Crioco0b! KyIbTHBHPOBAHUSI MHKPOOPTaHH3MOB.
26. HakonurenbHble M YMCThIE KYJIbTYPbl MUKPOOPTaHU3MOB. MeTObI OOHApYKEHUS U BbIZeNe-
HUSI MUKPOOPTaHU3MOB.
27. Poct GakTepraabHON NONYJISIIIMK B CTaTHYECKOM KynbType. KpuBas pocra.
28. Poct OakTepualbHOW MOMYNSANWN B HEMPEPHIBHOW KynbType. [IpuHIMIBI XeMocTaTa u Typ-
ounocrara.
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7.3.2. TecroBble 3aaHus AJ1s IPOBEIACHUS TEKYIIETO KOHTPOJIS

Bapmuanr 1.
1. KynpTypa MEKpOOPTaHM3MOB OJTHOTO BHJIa, BBIJICIICHHAS U3 KAKOW-ITMO0 MPUPOIHON CPEIbI,
Ha3bIBACTCS:
a) ITaMM;
0) copr;



B) IOPOJa;

T') TIOJIBH/I.

2. I'pynna oHOKJIETOYHBIX MUKPOOPTaHU3MOB, UIMEIOIINX TEHACHIUIO K BETBIICHUIO!
a) MUKOILJIa3MBbl,

0) aKTUHOMMUIIETHI;

B) XJIAMH/JIUH;

') PUKKETCHUU.

3. [Tapbl KOKKOB, 00pa3yIOIIUXCS MPU ASTEHUH KJIETOK B OJTHOM MJIOCKOCTH, Ha3bIBAIOTCS:
a) TETPAKOKKH;

0) CTPENTOKOKKH;

B) TUTLIOKOKKH;

T') CapIUHBI.

4. OKUCIHUTENBHO-BOCCTAHOBHUTEIBHBIE (DEPMEHTHI, YCKOPSIOIIME MPOIECCHl BOCCTAHOBIICHHS U
OKHCJICHHS Pa3IMYHBIX BEIIECTB, HA3bIBAIOTCS:

a) U30Mepasbl;

0) Tpanchepassl;

B) OKCHJIOPEIYKTa3bl;

T') JIa3bl.

5. Pa3zBuTHE 00IHMraTHBIX a3pO00B MPOUCXOIUT B YCIOBUAX IIATATEJIbHON CPEJIbI.
a) pa30aBJICHHS;

0) adpanuu;

B) MPOTPEBAHUS;

r) Ae3uH(EKInn.

6. Mcnonb3yst 0603HaueHNUs1, BBIOEPUTE MPABUIBHOE.

a) PO MPOKAPHOT OTPAaHHYEHO MEMOPAHOIA;

0) reHeTHYEeCKUIl MaTepuas IPOKapUOT — HYKJICOHT;

B) MMPOKAPHOTHI HE UMEIOT KI'YTHKH;

I') Cpeau MPOKApHOT NMPeod1aatoT MHOTOKJIETOUHbIE U KOJIOHHAJIbHBIE ()OPMBI.

7. K MEUKpOOpraHu3Mam OTHOCSITCS:

a) BCE pacTeHUs U TPUOBL;

0) Bce )KMBOTHBIE;

B) BCE MUKPOCKOIMYECKHE — KJIETOYHBIE OPTraHU3MbI U HEKJIETOUHBIEe ()OPMBI )KU3HH;
T') TOJBKO KJIETOYHBIE OPTaHNU3MBI.

8. I'mranTckue pa3mMepsl UMEIOT KIETKH:

a) MmaHoOaKTEePHii;.

0) HUTYATHIX OAKTEPHIA;

B) apxeo0aKTepHii;

I') HET IPaBUIILHOTO OTBETA.

9. B xadecTBe HCTOYHHKA SHEPTHH MUKPOOPTaHU3MBI HCTIOJIB3YIOT:

a) TOJILKO SHEPTHIO COJIHIIA,

0) TONBKO PHEPTUIO XUMUUYECKHUX CBSI3CH;

B) BCE U3BECTHBIC HCTOYHUKH SHEPTHH;

') HET IPaBUJILHOTO OTBETA.

10. O61mas MUKpOOUOIIOTHS U3YydaeT:

a) MUKpOGII0OpPY BOJIBI M TIOUBHI;

0) BIMAHNE MUKPOOPTraHU3MOB Ha KU3Hb YEJIOBEKa U KUBOTHBIX;

B) MopdoJoruro, GU3HOJIOTHIO, SKOJOTHIO, CHCTEMATHUKY, POJIb MUKPOOPTAHU3MOB B TIPUPO/IE;
') MUKpOGIIOpY BO3IyXa.

11. MukpoopraHu3Mbl y4acTBYIOT B KPYTOBOPOTE CJIEIYIONUX OMOTEHHBIX AJIEMEHTOB:
a)C,O,N, S, P; 0) C, Cl, H, Mn;

B) Ca, P, I, Ni, N; r) Ca, Mn, Zn, Mo.

12. O6MeH BeIecTB 3T0:




a) COBOKYITHOCTb ITPOIIECCOB MPEBPAIICHUHN, 00€CIIEUNBAIOIINX POCT, PA3BUTHE U KU3HEACITEIb-
HOCTb OpraHU3Ma;

0) pa3pyllIeHHEe CIOKHBIX BEUIECTB;

B) COBOKYIHOCTb (DEPMEHTHBIX PEaKIUi CUHTE3a CIOXKHBIX OPTaHUYECKUX BEIIECTB;

I') BCE IEPEUUCIIEHHOE.

Bapuanr 2.
1. OcHOBHBIM 00BEKTOM MUKPOOHOIOTHH SIBJISIOTCS:
a) bakTepuu;
0) pacTeHus;
B) IpHOBI;
') HET IPaBUJILHOTO OTBETA.
2. 'eneTHyecKnM anmapaToM OaKTepUid SBIISIETCS:
a) spo;
0) anmapart ['ombmKu;
B) HYKJICOM/I;
I) KarcyIa.
3. KynbTypa MUKpOOPraHU3MOB, IOTy4YeHHAs MpU OECIIONIOM pa3MHOXKEHUHU OJHON KIETKHU JaH-
HOTO BUJA WIX HITaMMa:
a) BUJI;
0) mramm;
B) KJIOH;
T) KyJlbTypa.
4. Ileno4ky KOKKOB, KOTOpbIe 00pa3yloTcs pH JIEJICHNUHN KIETOK B OJHOM MJIOCKOCTH:
a) MUKPOKOKKH;
0) TUTIJIOKOKKH;
B) CTa(pUIIOKOKKH;
T') CTPENTOKOKKH.
5. ®epMeHTBI, YCKOPSIIOIINE PEAKIIUH THIPOJIN3a, HA3bIBAKOTCA:
a) TUa3bl;
0) ruapoIa3kI;
B) IETUIPOTEHA3HI;
T') U30Mepassbl.
6. K HUT4aThIM BOJJOPOCIISIM OTHOCHUTCS:
a) CIIUPOTHUPA;
0) XJJaMUJOMOHAIA;
B) XJIOpEJLIa;
I') IUIEBPOKOKK.
7. F-nunn 6axTepuil yyacTBYIOT B Ipoliecce . . .
a) KOHbIOTAI1H;
0) Tpanchopmaruu;
B) TPAaHCAYKIINH,
T') CIOpOoOOpa30BaHUS.
8. MHUKpOOpraHU3MBbI XapaKTePU3YIOTCS:
a) HU3KOH CKOPOCTBIO POCTA M CIIOKHBIM KHU3HEHHBIM IIUKIIOM;
0) BBICOKO CKOPOCTBIO POCTA U Pa3MHOKEHHUS;
B) BBICOKOI1 CKOPOCTBIO POCTa U TIOJIOBBIM IIPOLIECCOM;
T') HET IPAaBWJILHOTO OTBETA.
9. Mukpoopranu3Mbl B KaueCTBE UCTOYHHUKA YIIIEPOJIa UCTIOIb3YIOT:
a) TOJIbKO HEOPraHWYECKHE BEILIECTBA,
0) TOIBKO OpPraHUYECKHE BEIECTBA;
B) HET MPaBUWJIHHOTO OTBETA;



') OpraHUYeCcKHe U HEOPTaHUYECKUE BEIIECTBA.

10. MukpoopraHu3Mbl, TaTOTEHHBIE JIJI YEIOBEKa N3yJaeT:

a) CaHUTapHask MUKPOOUOJIOTHUS;

0) MEIUIIMHCKAsE MUKPOOHOJIOTHS;

B) BETepUHAPHAS] MUKPOOHOJIOTHS;

') MIOYBEHHAss MUKPOOHUOJIOTHSI.

11. MuKpOOpraHU3MBI MTOBBIIIAIOT COJEPIKAHUE a30Ta B TIOYBE OJIaroaapsi:
a) BBIJICTICHUIO €T0 KaK MeTabO0JInTa;

0) (hukcanuu MOJICKYJISIPHOTO a30Ta aTMOC(EpHI;

B) MUHEpaIM3allui OPTaHUYECKHUX BEIECTB;

T') CHHTE3Y CIIO’KHBIX OPTaHHYECKUX BEIIECTB.

12. 3HaueHue ObIXaHUs 3aKIII0YAETCS B:

a) IMOJTHOM OKHCJICHUH BEIIeCTB cyOcTpara, 00pa3oBaHUK SHEPTUU U MPOMEKYTOUIHBIX MTPOTyK-
TOB;

0) cuHTE3€e BEIIECTB;

B) 00pa30BaHUM KOHEYHBIX MPOJIYKTOB — OPIrAaHUYECKUX BEILIECTB;

') HET IPaBUJILHOT'O OTBETA.

Bapuanr 3.
1. I[TlepBpiMu OOWTATENAMU Ha HaIllel TIAHETE ObUIH:
a) MHKPOOPTaHU3MBI,
0) pacTeHus;
B) )KUBOTHBIE;
T) JIO/TH.
2. OOnUraTHRIMHU BHYTPUKJIETOUHBIMH TTAPA3UTAMU CPEIN IPOKAPUOT SIBIISFOTCS:
a) IMaHOOAKTepUH;
0) aKTHHOMHUIIETHI;
B) XJIAMH/JIUH;
') MUKOIIJIa3MBl.
3. ITanoukoBuIHBIE GOPMBI, HE 00PA3YIOIINE CIIOPbI, HA3bIBAIOTCA:
a) OaIuLIBI,
6) 6akTepuu;
B) BUOPUOHBI;
I') KOpUHEOAKTEPHH.
4. OOBIUHBIH Cc1TOCOO pa3MHOKEHHSI IPOKAPUOT:
a) MOJIOBOI;
0) MOYKOBaHUE;
B) OMHapHOE JETICHHE;
T) penyIuIMKaIus.
5. OCHOBHBIMH BO30YJUTENSIMH CIIUPTOBOT'O OPOKEHUS CITYKaT:
a) aKTHHOMMUIIETHI;
0) IpOXKU;
B) OaKkTepuu;
T') KJIOCTPUIHH.
6. MEKpOOpTraHU3MBI PACTIPOCTPAHEHBI:
a) TOJIBKO B HMBBIX OpraHU3Max;
0) TonpKO B aTMOc(epe U BOJIE;
B) BO BCEX CpeJlaX OOUTaHUS;
T') TOJBKO B MTOYBE.
7. BupycoJiorus u3y4aer:
a) BC€ MUKPOOPTaHU3MBI;
0) 6akrepuu;



B) BUPYCHI U BUPOH/IBI;

I') MUKPOCKOIIMYECKHUE PACTEHUSI.

8. Pa3paboTKOil METO0B OUNCTKHA OOBEKTOB OT BPEIHBIX MUKPOOPTraHU3MOB 3aHUMAETCH:
a) CaHUTapHAasi MUKPOOHOJIOTHS,

0) MeUIIMHCKast MUKPOOHOJIOTHS;

B) BeTepUHApHas MUKPOOHOJIOTHS,

I') IOYBEHHAsA MUKPOOHOJIOTHSI.

9. K ¢ukcanum a3oTa cCriocoOHBI:

a) BCE DYKapUOTHYECKHE MUKPOOPTaHU3MBI,

B) TOJIBKO MPOKAPUOTHI;

B) apxeo0aKTepuy;

') BC€ MUKPOCKOIMYECKUE )KUBOTHBIE.

10. ABTOTpO(BI AENATCS HA!

a) canpoUTHI ¥ Tapa3UThI,

0) hoTorpods! u carpoduTsr;

B) (OTOTPO(dBI U XeMOTPOPHI;

') HET IPaBUJILHOT'O OTBETA.

11. AccumMusaus — 3T10:

a) COBOKYITHOCTh XMMHYECKHX IPOIIECCOB, HAPABJICHHBIX Ha 00pa3oBaHKe U OOHOBJICHUE
CTPYKTYPHBIX YacTeH.

0) COBOKYMHOCTb (DePMEHTHBIX PEAKIUN PACIICTUICHHUS CIIOKHBIX OPTaHUYECKUX BEILECTB;
B) COOTHOIICHHE MEXAY IHEPreTUYECKUM U TIIACTHYECKHUM OOMEHOM BEIIECTB;

') HET IPaBUJILHOTO OTBETA.

12. bpoxenue — 3to:

a) MpoIece, UIYIIUI ¢ BBIIEJIEHUEM T'a30B U DHEPTUH;

0) mpo1iecc, MPOTEKAIOIINIA C BbIAECTICHHEM OOJIBIIOr0 KOJUYECTBA SHEPTHH;

B) OKHCIJICHUE BENIECTB O€3 BBIACICHHUS YHEPTHH;

I') BCE MEPEUUCIIEHHOE.

Bapuanr 4
1. Ucnions3yst 0603HaueHMsI, BRIOEPUTE MPABIIIHHOE.
a) MPOKapHOTHI OTIIMYAIOTCSA OT HYKapHOT COCTAaBOM KIIETOYHOMN CTEHKH;
0) MpOKapuOTHl UMEIOT SJIPO;
B) MMPOKAPHOTHI PA3MHOXKAIOTCS TOJIOBBIM M OECTIONIBIM Ty TEM;
T') IPOKApUOTHI BUIHBI HEBOOPYKEHHBIM TJIa30M.
2. NUmnepus JlokneTouHble BKIIOYAET:
a) IpOOSHKY;
0) DyKapuOTBHI;
B) BUPYCHI;
I') IPOKaPUOTHI.
3. Mukpooprannu3mMbl, HE UMEIOIINE KJIETOYHON CTEHKHU:
a) cepoOakTepuu;
0) aKTHHOMHUIIETHI,
B) XJIaMUJIUH;
') MUKOILJIa3MBl.
4. ITanoukoBuaHbIE (HOPMBI, 00PA3YIOIINE CIIOPHI, HA3BIBAIOTCS:
a) OaruILIBI,
0) 6akrepun;
B) BUOPHOHBI;
I') KOpUHEOAKTEPHH.
5. MuKpOOpraHu3Mbl, KOTOpBIE JUIsl MUTAaHUS UCHOIb3YIOT YIIIEPOA U3 FOTOBBIX OPraHUYECKUX
COCTUHECHUU:



a) aBTOTPO(HI;

0) retepoTpodsmr;

B) poToauToTpodHI;

') XeMOJUTOTPOQHI.

6. Hayka o Hacne1CTBEHHOCTH U M3MEHUYUBOCTH OPTaHU3MOB — 3TO:

a) TCHETHKa;

0) KOJIOTHS;

B) OMOTEXHOJIOTHS;

r) OHoNOTHS.

7. CBOMCTBO KMBBIX OPraHU3MOB CYIIECTBOBAThH B PA3JIMYHBIX (OPMax, HA3bIBAETCS:
a) HaCJIeJCTBEHHOCTb;

0) U3MEHYUBOCTH;

B) MyTalus;

T') aJlanTamus.

8. CKOIIICHHS OTMEPIIUX JKeJIe300aKTepuii 00pa3yroT Ha JTHE BOJOEMOB 3aJICKH . .
a) U3BECTHSIKA;

0) KBapIa;

B) OOJIOTHOM PyabI;

I') MapraHieBbIX coJieH.

9. bakTepuosnorus usyJaer:

a) BC€ MUKPOOPTraHU3MBI;

0) Oaktepuu;

B) BUPYCHI U BUPOUJIBI,

I') MUKPOCKOITMYECKHE PACTEHHS.

10. IIpokapuoThl criOCOOHBI (PUKCUPOBATH U3 AaTMOC(EPHI:

a) MOJIEKYJISIPHBIN a30T;

0) BOJIOpO;

B) Cepy;

T) KaJui.

11. 'erepoTpodsl aensTes Ha:

a) pororpodsl u canpodutsl; 6) GOTOTPODBI U XEMOTPO(DBI;

B) canipoUTHI ¥ APa3UThl;  T') HET MPaBHJIBHOI'O OTBETA.

12. Jlpixanue — 9710:

a) COBOKYITHOCTh OMOXMMHUYECKHX peakiuii, B KOTOPbIX OCBOOOXKIaeTCsl SJHEPTUsl, HEOOXOaMast
JUTS YKU3HEESITEITbHOCTH KIIETKH,

0) COBOKYNHOCTb PeaKLUii, MPOTEKAIOLINX C BbIJICJIEHUEM Ia30B;

B) pepMEHTAaTUBHBIE peaKkiusi 00pa3oBaHMsI IPOMEKYTOUHBIX ITPOTYKTOB;
I') HET MIPaBUIILHOTO OTBETA.

7.3.3. Temwl 0okna008
HcTopust MUKpoOHOJIOTHU ¥ OMOTEXHOJIOTHH.
Muxkpobuosnorus 1 6uorexnosnorus B Pecnyonuke Anpires.
Bnusinue sxonornyeckux (pakTopoB Ha COCTaB MUKPOQIIOPHI IOYBBI, BOABI M BO3/1yXa.
['eHHast UHKEHEPHsI: COCTOSIHUE U ITPOOJIEMBI, TPAKTHUECKOE UCTIOIb30BAHUE PE3YIbTaTOB.
Posb mpocTelmmx B NpUpOJHBIX U TEXHOTEHHBIX OMolieHo3ax PecriyOmuku Agpires.
. Ponp mMukpockonuyeckux rpu0oB B MPUPOIHBIX M TEXHOTCHHBIX OmoleHo3ax PecrnyOmanku
Anpires.
7. Poib MUKPOCKOMYECKHX BOJIOPOCIICH B MPUPOIHBIX U TEXHOTEHHBIX OMolieHo3ax Pecmy0nu-
KA AIpIres.
8. bakrepun kak Bo30yauTenu 3a00JeBaHUN B PErHOHE.
9. TIlpocretimue kak BO30yauTeny 3a001€BaHUN B PETHOHE.
10. Mukpockonudeckue rpuObl Kak BO30yauTe I 3a00J€BaHU B PETHOHE.

ouhkwdE



11. Mcionb30BaHue MPOIECCOB ABIXaHUS U OPOKEHHUSI MUKPOOPTaHU3MOB B MPOMBILIUICHHOM U
CeJIbCKOXO035HCTBEHHOM IIpon3BoicTBE PecniyOinku Anpires.

12. CoBpemeHHast OMOTEXHOJIOTHS: COCTOSIHUE, MPOOJIEMBbI U MPAKTUYECKOE HMCIIOIh30BAHKE pPe-
3yJIbTaTOB.

13. Ilpupoxa, cTpykrypa u cBoiicTBa pepmMeHTOB. TexHonorus pepMeHTHBIX IpenapaToB.

14. buoTtexHonorus B Xxj1e00neyeHUH.

15. buoTtexHoa0TMs B BUHOICTUH.

16. depMeHTHI B TUBOBAPEHUH.

17. bBuoTexHONOrus B OXpaHe OKPYKaIOLIEH CPeIbl.

18. TexHOMIOrMsI MUKPOOHOIOTUYECKOTO IIPOU3BOCTBA.

19. Mukpo6urosiorust U MUKpOOHOJIOTUYECKUH KOHTPOITh B XJICOOMIEKapHOM MTPOU3BOICTBE.

20. Mukpo61oJ10rust 1 MUKpOOHOIOIHYECKHI KOHTPOJIb B KOHAUTEPCKOM IIPOU3BOICTBE.

21. MukpoOHoIOTHsl 1 MUKPOOHOIOTHYECKHI KOHTPOJIb B CBEKIIOCAXaPHOM IPOU3BO/ICTBE.

22. MukpoOHOIOTHS U MUKPOOHOJIOTHYECKUH KOHTPOJIb B OPOIUILHOM IMPOU3BOJICTBE.

23. MuKpoOHOIIOTHS IPOAKIKEBOTO MTPOU3BOICTBA.

24. Mukpo6uoJ1orust 1 MUKpOOHOJIOrMYECKUI KOHTPOJIb B TMBOBApPEHHOM IPOU3BO/ICTBE.

25. MukpoOHoIoTusi ¥ MHUKPOOMOJIOTMYECKH KOHTPOJIb B TPOU3BOACTBE 0€3aJIKOTOIBHBIX
HalHUTKOB.

26. MuKpoOHOJIOTHS B TIPOU3BOJICTBE BKYCOBBIX IPOJTYKTOB.

27. MUKpOOpraHu3Mbl Kak T€CT-OOBEKTHI MPU TOKCUKOJIOTMYECKOH M 3KOJOr0-TMTMEHHYECKOH
OLIEHKE TPUPOIHBIX CPE/l U TEXHOTCHHBIX (PAKTOPOB.

28. Vcnonp30BaHne MUKPOOPraHU3MOB AJIs Onoierpaialiii OTX0/10B U KCEHOOMOTHKOB.

29. Mcnonp30BaHnEe MUKPOOPTaHU3MOB U1 OYMCTKH BOJIBI U TIOYBBI.

30. Mcnonbp3oBaHHE MUKPOOPTaHU3MOB ISl PELIEHUs IPOOJIEM CEIbCKOTo X035HCTBA.

31. Bupycsl: mpupoza, CocTaB, CTpPOCHHE M PaclpoOCTpaHEHHE.

32. Bupychsl u 6akTepun Kak BO30yauTeNn 3a001€BaHUi.

33. Bogopociu: 0cOOEHHOCTH CTPOSHHS, PACIPOCTPAHEHUE B IPUPO/IE, SHAYCHHE.

34. TIpocTeiinye: 0COOEHHOCTH CTPOEHUS, paclpOCTpPaHEHHE B IPUPOAE, 3HAUEHUE [T IPUPOI-
HBIX U TEXHOTCHHBIX OMOTEOIIEHO30B.

35. I'pubbI1: 0COOEHHOCTH CTPOEHUS, MUTAHUS, POJIb B IPUPOJIE.

36. Crioco0b! KyTbTHBHPOBAHUS MUKPOOPTAHU3MOB.

37. MHoroo6pa3ue GMOTEXHOJOTHUECKUX MTPOLIECCOB U UX UCMOIb30BAHHUE.

38. TexHOIIOTHYECKHE OCHOBHI MOIyYEHHsI METa0OJIMTOB MUKPOOPTaHU3MOB.

39. MuKpoOpranusMsbl, IpUMeHsieMble B OMOTEXHOJIOTHH.

40. UmmoOmm3anust GepMEHTOB U KIIETOK.

41. Ponb MUKPOOPIaHU3MOB B IIPUPOJIE U KU3HU YETIOBEKA.

42. Bnusiaue (aKkTOpOB BHEIIHEH cpe/ibl HA MEKPOOPTaHU3MBI.

43. Posib MUKpPOOPIraHU3MOB B KPYTOBOPOTE BEIIECTB B MPUPOJIE.

44. PacipocTpaHEeHUE MUKPOOPTaHU3MOB B IIPUPOJIE.

7.3.3. Bonpocwi 015 nposedeHust npomexicymoyHol ammecmayuu (IK3amMeHa)

[Tpenmer, enb, 0OBEKTHI, METOJIBI M CTPYKTYpa COBPEMEHHONH MHKPOOH OJIOTHH.

KpaTkast uctopus pa3BUTHSI MUKPOOHOIOTHH

Poite MEKpOOPTaHW3MOB B TIPUPOJIE U JKU3HHU YEIOBEKA.

CoBpeMeHHbIE KIaccu(PUKAIIY )KUBBIX OpraHu3MoB. HoMeHknaTypa (BHI, IITaMM, KYJIbTYpa,
KJIOH MUKPOOPT'aHU3MOB) M MPUHIUIIBI TOCTPOCHHUS KJIaCCU(PUKALUNA MUKPOOPTaHU3MOB.

5. Cucrema napcrBa [[poOsSHKY U KpaTKasi XapaKTepPUCTHKA MMOAAPCTB.

6. OOmras xapakTepucTHKa aKTHHOMUIIETOB. PoJib B mpupoie.

7. OO0mas xapakTepUCTUKA MUKOILIA3M.

8. OO0mast xapakTepucTUKa PUKKETCUN U XJIAMHJIAMN.
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9. Bopmopocnu. OcoOeHHOCTH CTPOEHUs, PaclpoCTpaHEHHE B MPUPOJE, 3HAYCHHE, MPUHIUITHI
KJIacCU(PUKAIIHH.

10. I'puGb1. OCOOEHHOCTH CTPOEHUS U MUTAHUS, POJIb B IPUPO/IE, TPHUHLUIIBI KITACCU(PUKALIHH.
11. Ilpocreiimue. OcoOEHHOCTH CTPOEHUSI, PACIIPOCTPAHEHHUE B IPUPOAE, 3HAYECHUE, IPUHIIUIIBI
KJIaCCH(PUKAIUH.

12. Bupycsl. Ilpupona, coctaB u cTpoeHue BUpycoB. Penponykuus BupycoB. Bupycheie nudex-
nuu. JInzorenus.

13. ®opma u pazmepbl MUKPOOPTaHU3MOB.

14. OcobeHHOCTH CTPOEHUS IPOKAPUOTUIECKON U DYKAPUOTUUYECKOM KIIETKH.

15. ®ynkum, cTpoeHnEe U XMMUYECKHM COCTaB KIETOYHON CTEHKH IPOKAPUOT U 3yKapuoT.

16. [luroruiazmMaTiueckas MeMOpaHa MPOKapUOTUYECKON U 9yKAPHOTHUECKOHN KIIETKH, €€ MPOou3-
BOJIHBIE.

17. uromiazmMa MpOKapUOTUYECKOW M AYKapUOTHUUYECKON KIIETKH, BHYTPHUIIUTOILIIa3MaTHUYECKHE
BKJIIOUEHHS.

18. Hykneons v 1uta3Mu/Is POKapUOTHIECKOMN KIICTKH.

19. Crpoenue, xumuueckuii coctaB U QyHKLUU Karcyiibl OakTepuil. CIM3uCThIN CIOM.

20. [IBmxeHme MPOKAPHOTHYECKUX M 9YKAPUOTHIECKUX OpraHu3MoB. CTpOSHHE KI'yTHKOB.

21. ®uMOpuM U FHAOCTOPHI MPOKAPUOT. DTAIBI SHAOCIOPOOOPA30OBAHHUS.

22. XuMHYECKUI COCTaB MPOKAPUOTHUYECKOW M dyKapuOTHYECKOH KieTku. [IumeBbie moTpedHo-
CTH IIPOKapHOT. PaKTOPbI pocTa MPOKAPHOT.

23. Tumbpl TUTaHUS MUKPOOPTaHU3MOB. MEXaHU3M MOCTYIUICHHS ITUTATEIbHBIX BEIIECTB B Oakx-
TEpUAIbHYIO KIIETKY.

24. Poct 1 pa3sMHOKEHHE MUKPOOPTraHu3MOB. CIIOCOOBI pa3MHOKEHUS Pa3IMUHBIX TPYII MHKPO-
OpraHU3MOB.

25. Crioco0b! KyJIbTHBHPOBAHUSI MUKPOOPTAaHH3MOB.

26. HakonurenbHble M YUCThIE KYJIbTYPbl MUKPOOPIaHU3MOB. MeTo/1bl 0OOHapyKeHUs U BblAETe-
HUSL MUKPOOPTaHU3MOB.

27. Poct 6akTepranbHON NOMYJISIIIMK B CTaTHYECKOM KynbType. KpuBas pocra.

28. Poct OakTepuanbHOW MOMYNANWN B HENMPEPBIBHOW KynbType. [IpuHIMIBI XeMocTaTa u Typ-
ougocrara.

29. OCHOBBI TeHETUKH. | eHeTHYeCKni anmapar IpoKapuoT U SYKapuoT.

30. ®opmMBbl U3MEHUUBOCTU MHUKpOOpraHu3moB. deHoTunuueckass ¥ reHOTUNNYECKas U3MEHYH-
BOCTb. MyTanuu u MyTareHes.

31. PekoMOMHaIMsl TEHETUYECKOTO MaTepualla BUPYCOB B pe3yibTaTe TpaHC(POpMAaLMH, TpaHC-
TYKIIAU ¥ KOHBIOTAIUH.

32. [lonsitue 06 0OMEHe BEIIECTB U YHEPTUU. DTaIlbl MeTaboIM3Ma OaKkTepuil.

33. ®epMeHTHI U UX POJIb B MPEBPAICHUN BEIIECTB MUKpooprann3Mamu. Knaccudukanus dep-
MEHTOB.

34. Tlonsitue o ApIXaHUM U OpokeHHH OakTepuit. OCOOEHHOCTH 3TUX MPOIECCOB.

35. CnuproBoe OpoxKeHHe.

36. MonouHoKHcI0€ OpOXKEeHHE.

37. MacnsiHOKuUCIIOE OpOKEHUE.

38. Anaboym3M mpoKapruoT (OMOCHHTE3 OCHOBHBIX KOMITOHEHTOB KIICTKH).

39. OcobGeHHOCTH OakTepuaIbHOTO (POTOCHHTE3A.

40. XemocHHTE3.

41. Bnusiaue puznyeckux GakTOpOB Cpeabl Ha )KU3HEACSITEIbHOCTh MUKPOOPTraHU3MOB.

42. BnusiHue XUMHYECKUX (PaKTOPOB CPebl Ha )KU3HEAEATEIbHOCTh MUKPOOPTraHU3MOB.

43. ®opMBbl B3aMMOOTHOLIEHU MUKPOOPTaHU3MOB MEX1y COOOM U JPYrMMHU KUBBIMUA OpraHU3Ma-
MH.

44. B3auMOOTHOIIEHNS] MUKPOOPTaHU3MOB C BBICIIUMH PACTCHUSAMHU.

45. B3aIMOOTHOIIECHHUSI MUKPOOPTaHU3MOB C )KMBOTHBIMH U YEJIOBEKOM.

46. Tpanchopmanyss MUKPOOPTaHU3MaMH YTIIEPOJICOAEPKAIIUX BEIIECTB.



47. Tpancdopmanuss MUKpOOpPraHH3MaMH a30TCOJEPIKAIUX BELIECTB: aMMOHH(HKAINs, HUT-
puduKanus 1 JCHUTPUPUKALIHS.

48. Tpaucdopmarust MUKpoopraHuzMaMu GocGopcoaepKaiux BEIIeCTB.

49. Tpanchopmanyss MUKPOOPraHU3MaMH CEPOCOJEpKAIIUX BEIIECTB.

50. buonornueckas puKcays MOJIEKYIIPHOTO a30Ta.

51. IIpenmer, 0OBEKTHI, CTPYKTYypa COBPEMEHHON OMOTEXHOJIOTHH.

52. Buapl OMOXUMHUYECKON IEATENIbHOCTH MUKPOOpraHu3MoB. [IpenmyiecTBa OMOTeXHOIOrHY e-
CKHUX IIPOLIECCOB.

53. 3HayeHne GMOTEXHOJIOTUH JJISl PA3IMYHBIX OTpaciieil HapoAHOTo X03sicTBa. [IpoaykThl OHO-
TEXHOJIOTHH.

54. Kpartkast uctopust pa3BUTHI OMOTEXHOJIOTHH.

55. TeXHOJOTrMUeCKUE OCHOBBI MTOJIy4YEHHsI METa00JIUTOB MUKPOOPTaHU3MOB.

56. [TuTarenbHbIe CPEBl AT MUKPOOPTAaHU3MOB U CHIPHE JIJISl UX TTOTYYSHHS.

57. Ilonstue o ¢pepmentauuu. Knaccugpukanus nporeccos ¢pepMeHTalnu. Y CIOBUs IPOBEICHHS
(depMeHTanuu.

58. TexHoyornueckue MpueMsl U annapaTypHoe o(popmiIeHHEe MPOLECCOB BhIpAIlMBAHUS MUKPO-
OpPTraHU3MOB.

59. [lonstue o katanuze. PepMeHTaTUBHBIN Katanu3. KuneTrnka (pepMeHTAaTUBHBIX PeaKLUi.

60. IIpupona, cTpykrypa u cBoicTBa ¢pepmeHTOB. IMMOOMIM3anus pepMEHTOB M KIETOK: TTOHS-
THE, METO/Ibl, IPUMEHEHHE.

61. CriocoOb!l yCOBEPIIEHCTBOBAHUS MPOMBIIIUIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.

62. 'enHas MHXXEHepUs: 3a/1a4, IPUHIMIIBI U METO/Ibl, COBPEMEHHBIE IPOOIIEMBI.

63. OcoOeHHOCTH KYJIbTUBUPOBAHUS KIJIETOK M TKaHEH )KUBOTHBIX.

64. OcoOeHHOCTH KyIbTUBUPOBAHUS KIETOK M TKaHEeil pacTeHuil.

65. [lonarue sKkomorndyeckoit OmoTexHONOTHH. VICHONB30BaHWE MHUKPOOPTAaHW3MOB B OXpaHe
OKPYXKAarOILEeH Cpebl.

66. Micnonp30BaHnEe MUKPOOPTAaHU3MOB JJIsi OYMCTKH BOJIBI U TIOYBHI.

67. Vicnonp3oBaHne MUKPOOPTaHU3MOB JIJIsl OMOIerpaialiuil pa3IMuHbIX OTXOA0B U KCEHOOMOTH-
KOB.

68. MUKpOOpraHu3Mbl Kak T€CT-OOBEKTHI MPU TOKCUKOJIOTMYECKOH M 3KOJOr0-TMTMEHHYEeCKOH
OLIEHKE TIPUPOIHBIX CPE/l U TEXHOTCHHBIX (PaKTOPOB.

69. Mcnonp3oBaHne MUKpOOPTraHU3MOB JJIsl pEIIeHUs TPOOJIeM CEITbCKOTO X03sIHcTBa.

7.4. MeTonuueckue MaTepHalibl, ONPEEISIOIME MPOLEAYPbl OLEHUBAHUS 3HAHUM, yMe-
HUW W HABBIKOB, W OMNBITA JESITEIBHOCTH, XapaKTEPHUIYIOIIUX ATabl (OPMUPOBAHUSI KOMITETCH-
137051

Tpebosanus K 6bINOIHEHUIO MECTOB020 3A0AHUS

Tect — cucrema cTaHIapTU3UPOBAHHBIX 3aJlaHUH, TO3BOJIAIONIAS ABTOMAaTU3UPOBATh MPO-
Lelypy U3MEPEHHUsl YPOBHS 3HAaHUM U yMEHHI 00yuaromierocs.

B TecToBBIX 331aHUSAX UCIOIB3YIOTCS YETHIPE TUIIA BOIIPOCOB:

- 3akpeiTas ¢opma — Haubojee pacrnpocTpaHeHHas (opMa U MpeiaraeT HeCKOJIbKO
albTepHATUBHBIX OTBETOB Ha MOCTaBJIeHHBINH Bompoc. Hampumep, oOyuatoiemycst 3aaercsi Bo-
npoc, TpeOyoIuil albTepHATUBHOTO OTBETA «Ja» WM «HET», «SIBISIETCS» WM «HE SBISIETCA»,
«OTHOCUTCS» WU «HE OTHOCUTCS» U T.N. TecToBoe 3aaHue, cojeprKallee BOIMpOoC B 3aKPBITOM
dopme, BKIIOUAET B ce0s1 OAMH MM HECKOJBKO MPABUIIBHBIX OTBETOB U MHOTJA HA3bIBACTCS BbI-
OOpOYHBIM 3aJjaHueM. 3aKkpbITas popMa BOIPOCOB UCIOJIB3YETCSl TAKXKE B TECTAaX-3a/1a4ax C BbI-
OOpOYHBIMH OTBETAMH. B TECTOBOM 3aaHNM B 3TOM ciy4ae c(hOpMyIHUPOBAHbI YCIOBHE 3324l U
BCE HEOOXOJUMBIE UCXOHBIE IaHHBIE, a B OTBETAX MPECTABICHbl HECKOJIBKO BAPUAHTOB PE3YJIIb-
TaTa pelIeHUs] B YUCIOBOM MM OyKBeHHOM BHJe. OOyuaromuiicss JODKEH PelIuTh 337a4dy U 1Mo-
Ka3aTh, KAKOW U3 MIPEICTaBICHHBIX OTBETOB OH MOIYYHII;



- OTKpbITas (hopMa — BOMPOC B OTKPBITON (opMe MpelcTaBisieT coboil yTBepxKaeHue,
KOTOpOE HE0OXOAUMO JONOJTHHUTE. [laHHas Gpopma MOXKET OBbITh MpE/ICTaBIeHA B TECTOBOM 3aj1a-
HUH, HAlIpUMep, B BUJIE CIIOBECHOTO TEKCTa, GopMylibl (ypaBHEHHS), Tpaduka, B KOTOPBIX MPO-
MYIICHBI CYIIECTBEHHBIC COCTaBJISIOIINE — YaCTH CJIOBA HIIM OYKBBI, YCIOBHBIC OOO3HAYCHUS,
JVHAW WIA U300paKEHUS DIIEMEHTOB cXeMbl U rpaduka. OOydarouiuiics TOJDKEH MO MaMsATH
BCTaBUTh COOTBETCTBYIOIUE FJIEMEHTHI B YKa3aHHBIC MECTa («IIPOITYCKN);

- YCTaHOBJICHHE COOTBETCTBHUS — B JAaHHOM Cllydae OOydaromeMmycs MpeiaraioT aBa
CIHCKA, MEXY JIEMCHTaMHU KOTOPBIX CIIETYET YCTAHOBUTh COOTBETCTBHE;

- YCTaHOBJICHHE TTOCIIEAOBATEILHOCTH — MPeojaraeT HeoOX0IMMOCTh YCTaHOBHUTD IIpa-
BIWJIBHYIO ITOCJICI0OBATEILHOCTD MPEIaracMoro CIIMcKa CJIOB WU (pas.

@opMyITUPOBKU 33JaHUN TIOCTPOCHBI MO CIEAYIONIEMY OCHOBHOMY IPUHIUITY: BblOpamy
npasunvhwlil (-uwie) apuanm (-vl) omeema.

Kpumepuu oyenxu 3nanuti npu npogedenuu mecmupo8anusl.

OTMeTKa «OTJIUYHO» BBICTABJICTCS MPHU YCIOBHH IPaBHILHOIO oTBeTa Ha 85 m Ooiee
IPOIICHTOB TECTOBBIX 33/IaHUM;

OTMeTKa «XOpOILI0» BBICTABISIETCS MPU YCIOBHHU MpaBmiibHOro otBeTa Ha 70-85% Tecro-
BBIX 3aJaHUM;

OTMeTKa «yJIOBJICTBOPUTEIILHOY» BBICTABIISICTCS TIPU YCIOBHUHU MPAaBHIBHOTO oTBeTa Ha 50-
70% 3anaHuil.

OTMeTKa «HEYIOBJIETBOPUTEILHOY» BBICTABIIACTCS MPU YCIOBUU NPABUIBHOTO OTBETA Ha
Menee 50% TeCTOBBIX 3aJJaHuM.

PesynbTaThl TEKYyIIEro KOHTPOJISI UCIIOJIB3YIOTCS IPU MPOBEACHUN MTPOMEKYTOUYHOM aTTe-
CTallNN.

Tpebosanus k KOHMPOALHOU pabome

KontponbHast pabota — cpelCTBO MPOBEPKH YMEHHUM MPUMEHSTHh MOJYYEHHBIE 3HAHMS
JUTSL PEeUIeHHUs 3a71a4 ONPEIeNICHHOTO THIIA TI0 TEME MK pa3Jely.

KontponbHast pabota mpezicTaBisieT coOOH OIMH M3 BUAOB CaMOCTOATENbHON pabOThI
oOyuaromuxcs. [1o cyTi — 3T0 M3MI0KEHHE OTBETOB HAa OMPEICIICHHBIE TEOPETUUYECKHE BOIIPOCH
1o y4eOHOW JMCIUIUIMHE, a TaKKe pelleHHe MPaKTUYecKHX 3anady. KoHTposbHbIE MPOBOIATCS
JUISL TOTO, YTOOBI Pa3BUTh Y 00YYAIOIIUXCS CIIOCOOHOCTH K aHAJIU3y HAYYHOU W y4eOHOM JuTepa-
Typbl, YMEHHE 0000111aTh, CUCTEMaTU3UPOBATh M OLIEHUBATh MPAKTUYECKUNA M HAy4YHBIN MaTepu-
aJI, YKPETUISTh HABBIKU OBJIAJICHHS MTOHATUSMH ONPEACTICHHON HayKH U T.1I.

ITpu oeHKe KOHTPOJILHOW pabOTHl MPENoAaBaTeNlb PyKOBOACTBYETCS CIEAYIOIUMHU KpHU-
TEPUSMHU:

- paOota OblIa BHIIOJHEHA aBTOPOM CAMOCTOSITEIBHO;

- oOywaromumiicst mogoOpan TOCTATOYHBIN CIIHUCOK JIMTEPATYpPbl, KOTOPbIH HEOOXOAUM
JUISL OCMBICJIEHUSI TEMbI KOHTPOJIBHOM paboThI;

- aBTOp CyMell COCTaBHTbH JIOTMYECKH OOOCHOBAaHHBIN IUIaH, KOTOPBIA COOTBETCTBYET
MOCTaBJIEHHBIM 3371a4aM U C(OPMYIUPOBAHHON 1ENH;

- oOyuarommiicsi poaHaIM3UPOBATl MaTEPHAT,

- oOyuarommiicsi cymes 000CHOBATh CBOIO TOUKY 3pEHHUS;

- KOHTpOJIbHAs paboTa 0(hopMIIEHA B COOTBETCTBHE C TPEOOBAHUSIMU;

- aBTOp 3AIUUTHJI KOHTPOJBbHYIO pabOTy M YCIEIIHO OTBETUJ Ha BCE BOIPOCH MPEMNO-
JlaBaTedsl.

KontponbHast paboTa, BBIIOJIHEHHAs HEOpeKHO, 63 COONI0IeHHs TPaBMII, IPEIbSIBIIsC-
MBIX K ee 0(hopMIIEHUIO, BO3BpAIllaeTCsl Oe3 MPOBEPKU C YKa3aHUEM MPUYHH, KOTOPHIE JOBOASTCS
10 oOyyarorerocsi. B 3ToM ciryyae KOHTpoJibHast paboTa BBIMOIHAETCS IOBTOPHO.

Bapuant koHTponpHOM pabOThl BBIAAETCS B COOTBETCTBUU C MOPSAIKOBBIM HOMEPOM B
CIHCKE CTYJICHTOB.
Kpumepuu oyenxu 3nanuii npu Hanucauuu KOHMpPOAbHOU pabomol



OTMeTKa «OTJIMYHO» BBICTABISETCA OOydJarolmeMycsi, MMOKa3aBIIeMy BCECTOPOHHHE, CHU-
CTEeMaTU3UpPOBaHHBIE, IIyOOKHE 3HAHUS BOMPOCOB KOHTPOJILHOM PabOThI U YMEHHE YBEPEHHO
NPUMEHATHh UX Ha MPAaKTHKE MPU PELICHUH KOHKPETHBIX 33/a4, CBOOOTHOE M MPaBUIbLHOE 000C-
HOBAHUE MPUHSATHIX PEIICHMII.

OTMeTKa «XOpOIIO» BBICTABIIACTCS OOYyYaroIEMyCsi, €ClIi OH TBEPAO 3HAeT Marepual,
rPAaMOTHO U M0 CYILIECTBY M3J1araeT ero, yMeeT PUMEHSTh MTOJIy4YeHHbIC 3HAHUS Ha IPAKTUKE, HO
JIOITYCKaeT B OTBETE WJIM B PELLIEHUU 3aja4y HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh C
MIOMOILBIO JOTIOJHUTENIBHBIX BOIIPOCOB MPENOJaBATEIS.

OTMeTKa «yIOBIETBOPUTEIBHOY» BBICTABISIETCS 00yUaroeMycs, mokazasuieMy (pparmeH-
TapHbIN, PA3pO3HEHHBIN XapaKTep 3HaHWM, HEIOCTATOYHO MpaBUIIbHbIE POPMYIHUPOBKU OA30BBIX
HOHSTHUN, HAPYLLIEHUS JIOTHYECKON MOCIIEA0BATENbHOCTH B U3JI0KEHUU NPOrPAaMMHOIO MaTepua-
Ja, HO MIPH 3TOM OH BJaJIeeT OCHOBHBIMH MOHATUSAMHU BBIHOCUMBIX Ha KOHTPOJIbHYIO PadOTy TeM,
HEOOXOJMMBIMH JIJISl TaIbHEHIIEro 00y4YeHHsT U MOXKET IPUMEHSTH MOJyYeHHbIE 3HaHUS 110 00-
pasily B CTaHAApTHOW CUTYyallUH.

OTMeTKa «HEYTOBIECTBOPUTEIHHO» BBICTABISIETCS OOYyYaroImeMycsi, KOTOPBI HE 3HAeT
0oJbIIeH YacTH OCHOBHOTO COJIEP)KaHUS BBHIHOCUMBIX Ha KOHTPOJIBHYIO PaOOTy BOIPOCOB TEM
JTUCITUTUIMHBI, JOMyCKaeT rpyOble ommOKH B (OPMYJIUPOBKAX OCHOBHBIX TOHATHW M HE YMEET
HCII0JIb30BAaTh MOJYYCHHBIE 3HAHUSI.

Tpebosanus k Hanucaunuo O00KIA0A

Jloknaa — NpoOAYKT CaMOCTOATENbHON paboThl 00Y4YarOIMIerocs, MPeACTaBISIOMUA CO00i
MyOIMYHOE BBICTYIUICHHE IO MPEICTaBICHUIO MOJIYYCHHBIX PE3Yy/lIbTaTOB PELICHUS OMpEeIesICH-
HOM y4eOHO-TIPAaKTHUECKOM, y4eOHO-UCCIIEeI0BATENbCKOM UITM HAYYHON TEMBI.

Kpumepuu oyenusanus ooxnaoa:

OTMeTKa «OTIMYHO» BBHITIOJHEHBI BCe TPEOOBAHMS K HAMMCAHUIO U 3aIIUTE JOKIaaa: 000-
3Ha4yeHa npobiemMa u 00OCHOBaHA €€ aKTyaJlbHOCTb, ClIeJIaH KpaTKUM aHalu3 pa3iIHyYHBIX TO-
YeK 3peHHs Ha paccMaTpHBaeMyl NpoOJIeMy W JIOTMYHO H3JIOKEHa COOCTBEHHAsl TO3HIHS,
c(OopMyITHPOBaHbI BBIBOJbBI, TEMA PACKPBITA MOJHOCTHIO, BBIAECP)KAaH 00bEM, COOIOAEHBI TPeOO-
BaHUS K BHEIIHEMY O()OPMIICHHIO, JaHbI NMPABUIIbHBIE OTBETHI HAa JIOTIOJIHUTEIHHBIE BOTIPOCHL.

OTMeTKa «XOpOIIO» - OCHOBHBbIE TPeOOBAaHUS K JOKJIATy M €ro 3allluTe BBIOJIHEHBI, HO
IIPY ATOM JIOTIYIIEHBI HEJOYETH. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B HM3JIOKEHHH MaTepH-
ajla, OTCYTCTBYET JIOTHUECKasi MOCJeI0BATEIbHOCTh B CYX/ICHUSX, HE BbLIEpP)KaH 00bEM pede-
para, UMEIOTCA YIyIeHus B O(QOPMIICHHH, HE JIOIYCKAET CYIIECTBEHHBIX HETOUHOCTEH B OTBE-
T€ Ha JONOJHUTENbHBIN BOMpPOC.

OTMeTKa «yIOBJIETBOPUTEIHHO» - UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT TpeOOBaHU
K J0KJ1aay. B yacTHOCTH, TeMa ocBelleHa JUIIb YaCTUYHO, JOMYIIEHB! (PaKTHUECKUE OLIMOKU B
COJIepKaHUM JTOKJIA/Ia WK TIPH OTBETE HA JOTOJTHUTEIFHBIE BOMPOCHI, BO BPEMs 3aIIUTHI OTCYT-
CTBYET BBIBOJI.

OTMeTKa «HEyIOBIETBOPUTEIHHO)» - TEMA JIOKJIaJIa He PacKphiTa, OOHAPYKHBAETCS CYIIe-
CTBEHHOE HEIIOHUMaHHUEe MPOOIEMBbI.

Tpebosanus k nposedenuio IK3amena

DOk3aMeH — (opMa MpOBEPKU 3HAHUIM, YMEHUH M HABBIKOB, IPUOOPETEHHBIX 00YyYarOIH-
MUCSI B TPOIIECCE YCBOCHUSI y4eOHOTo MaTepualia JICKIIMOHHBIX, TPAKTHIECKUX ¥ CEMUHAPCKUX
3aHATHUH 110 TUCIUITIIMHE.

Kpumepuu oyenxu 3nanuii na sxkzamene

DK3aMeH MOXET MPOBOAUTHCS B (hopMe YCTHOTO orpoca Mo ouneram (Bormpocam) uin 6e3
OMJIETOB, C MpeABAPUTEIHHON MOATOTOBKOM MK 0€3 MOATOTOBKH, 10 YCMOTPEHUIO MpernoiaBare-
Js. DK3aMEHATOp BIIpaBe 3aJaBaTh BOMPOCHI CBEpX Omiera, a TakKe, MOMHUMO TEOPETUUYECKHX
BOIIPOCOB, JJaBaTh 33Ja4u MO NMPOrpaMMe JaHHOTO Kypca.

DK3aMeHAI[MOHHBbIE OWJIeThl (BONPOCHI) YTBEPKIAIOTCS Ha 3acefaHuM  Kadeapbl
Y TIO/NMKMCHIBAIOTCS 3aBeAylomuM Kadeapon. B Ounere moimpkHO comepkathes He Oosee TpexX BO-



npocoB. KoMITIeKT 3Kk3aMEeHAIIMOHHBIX OMJIETOB M0 AMCLUILIMHE TOJDKEH coaepxarh 15-20 Oue-
TOB.

DK3aMEHAaTOp MOXKET IPOCTaBUTh 3K3aMeH 0e3 ompoca MIN cOOeceJOBaHHs TEM CTYHEH-
TaM, KOTOPbIE aKTUBHO Y4aCTBOBAJIM B CEMUHAPCKUX 3aHSITHUSX.

OTMeTKa «OTIMYHOY» — CTYAEHT IIyOOKO M NMPOYHO YCBOWJI BECh MPOTPAMMHBINA MaTepu-
aJl, MCYEPIIBIBAIOINIE, MTOCIE0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro H3JIaraer, TeCHO
YBSI3BIBAET TEOPHIO C MPAKTUKOH. CTYICHT HE 3aTPYIAHSETCS C OTBETOM IPU BUIOU3MEHEHHUH 3a-
JlaHus1, CBOOOTHO CITPABIISIETCS € 33/1a4aMy, 3aJaHUSIMH U IPYTUMH BUaMU IPUMEHEHUS 3HAHUMH,
MOKa3bIBAaCT 3HAHUS 3aKOHOAATEIBHOTO W HOPMAaTHUBHO-TEXHHYECKOTO MaTEpHANIOB, MPAaBUIBHO
00OCHOBBIBACT NMPHHATHIC PEIICHUS, BlIa/leeT pa3HOCTOPOHHUMH HAaBBIKAMH M TIPUEMaMH BBITIOJ-
HEHHS MPAKTUYECKUX paboT, OOHAPYKMBAET YMEHHE CAMOCTOATEIBHO 0000IIaTh U U3JIaraTh Ma-
Tepua, He JOMYyCKasi OINOOK.

OTMeTKa «XOpOIIO» — CTYACHT TBEPJO 3HAET MPOTPAaMMHBIH MaTepuai, rpaMOTHO U 1O
CYIIECTBY HM3JIaraeT €ro, He JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MOXKET
NPaBUIBHO MPHUMEHSATh TEOPETUYECKHUE TOJIOKEHUSI U BIIAZCeT HEOOXOIMMBIMH HAaBBIKAMH IIPH
BBINIOJTHEHUH MPAKTHYECKHUX 3aJaHUM.

OTMeTKa «yJOBIETBOPHUTEIBHO» — CTYAEHT YCBOHJI TOJBKO OCHOBHOH Marepuaj, HO He
3HAET OTJEIBbHBIX JETaNCH, JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO NMPaBUIIBHBIE (POPMYIHPOBKH,
HapyIIaeT MMOCIe0BaTEIbHOCTh B U3JI0KEHUU IPOTPAMMHOTO MaTepralia U UCTIBITHIBACT 3aTPY/I-
HEHUS B BBIIIOJIHEHUH MTPAKTUYECKHX 3a/IaHHH.

OTMeTKa «HEyTOBIETBOPUTEIHHO» — CTYJCHT HE 3HACT 3HAUYUTEIHLHOW YaCTH MPOrpaMM-
HOTO MaTepHaja, IOMyCKaeT CYLIECTBEHHbIE OMIMOKH, C OONBUIMMH 3aTPYIHEHUSMH BBIIOIHSIET
NPaKTUYECKHE PAOOTHI.



8.YueOHO-MeToquYecKo€e U MHPOPMAIHOHHOE 0O0ecTieYeHUe TN CHUTIIMHBI

8.1. OcHOBHas nuTEparypa

1. KcenodpontoB, b.C. OCHOBbI MHKPOOHMOJIOTHH M HKOJOTHYECKON OHOTEXHOJIOTHUHU
[DnexTpoHHEIH pecype]: yaebnoe nmocodue / b.C. Kcenodonron. - Mocksa: POPYM: MHDPA-
M, 2019. - 221 C. - 9BC «Znanium.comy - Pexum JIOCTyIa:
https://new.znanium.com/catalog/document?id=341804

2. MukpoOuoJorusi C OCHOBaMU OMOTEXHOJIOTUH (TEOpHsI U MPAKTHKA): yaeOHOe rmocodue
/ T.I1. IllyBaeBa [u mp.]. - BopoHex: BopoHexkckuii rocyaapCTBEHHBI YHUBEPCUTET WHIKCHEP-
HbIX TexHosormii, 2017. - 316 c. - DOBC «IPRbooks» - Pexum nocryma:
http://www.iprbookshop.ru/70810.html

3. Muxkpobuonorus [Dnekrponnsiii pecypc]: yuebnuk / O.l. Cunopenko u np. — M.:
NHOPA-M, 2017. - 287 ¢ - OBC «Znanium.com» - Pexum mocryna:
http://znanium.com/catalog/product/912637

8.2. JlononHuTenpHasa auTeparypa

1. AkumoBa, C.A. buorexunonorus: [Ipaktukym [Dnexrponnsiii pecype] / C.A. AkumoBa.
- Bonrorpaa: Boarorpaackuii rocyaapcTBeHHbIN arpapHblil yHuBepeuteT, 2018. - 144 c. - ObC
«Znanium.com» - Pexxum noctyna: https://new.znanium.com/catalog/document?id=335799

2. Kcenodonto, b. C. Oxpana okpyxaromieil cpeapl. BHOTEXHOJIOTHYECKHUE OCHOBBI
[Dnexrponnsiii pecypc]: yuebnoe nocobue / Keenopontos b.C. - M.: ®OPYM, NHDPA-M,
2016. - 200 c. - OBC «Znanium.comy - Pexum JIOCTYTIA:
http://znanium.com/catalog.php?bookinfo=528520

8.3. udopmMamoHHO-TeIeKOMMYHHUKAIIMOHHBIE pecypchl ceTH «HTepHEeT»

- O6pazoBarensusli nopran ®I'BOY BO «MI'TY» [Onexrponnslit pecype]: Pexum moc-
tyna: https://mkgtu.ru/
- KoncyneranT [Imoc — cnpaBouHast mpaBoBasi cucrema (http://consultant.ru)

- Hayunas osnexkrponnas OubGmuoreka www.eLIBRARY.RU - Pexum pocryma:
http://elibrary.ru/
- ONEeKTPOHHBIH KaTaJjior 6ubnmorexu - Pexxum JocTyIma: //

http://lib.mkegtu.ru:8004/catalog/fol2; v
- Emmmoe okHO JgocTyma k 0Opa3oBaTeNbHBIM pecypeapt:, /
http://window.edu.ru/ "

1P CKAMY | TOCTYTIAL

9.MeToanyecKkue yKazaHus I 00y4alomuXcs 1Mo 0CBOCHWIO JHCIUIIMHBI

JlucuuminHa OCBaWBaeTCs MOCPEACTBOM JIEKIUH, TaOOPATOPHBIX 3aHATHH M CaMOCTOS-
TeIbHOM paboThI. TeMBI JIEKITH, UX KpaTKOEe CO/IepKaHue MOKa3aHbl B pa3aene 5.3. Jlekuu mpo-
BOJSITCS C MCIOJIH30BAaHHEM MPUEMOB aKTyalU3alluid 3HAHWM, MOJYUYeHHBIX MMPH U3YUYEHUU M C-
IUITJIINH yqe6H0ro IJIaHa HAITPAaBJICHUA IMOATOTOBKH M HAIIPABJICHBI HA Pa3BUTUC IMO3HaBaTEILHOU
JEeSTeNIbHOCTH OakanaBpoB. {15 ocBOeHUs comep KaHMsl JICKIIMOHHOTO MaTepuana W MOTy4eHHs
HOBBIX OoJiee TITyOOKHMX 3HAHWM OOYYaroNIuics JODKEH, MPopadOTaB MMEIOIINECS KOHCIEKTHI,
COCTaBUTh KpaTKUil IJIaH; MOATOTOBUTH BONPOCH! (B YCTHOM MM B MMCbMEHHOH (opMe B BHIE
JIOKJIa/1a), He0OXOAMMBIC TSI BBITTOJTHEHUS JIAOOPATOPHOM pabOTHl M BRIHECEHHBIC HA CAMOCTOS-
TETbHOE U3YyUCHHE.


https://new.znanium.com/catalog/document?id=341804
http://www.iprbookshop.ru/70810.html
http://znanium.com/catalog/product/912637
https://new.znanium.com/catalog/document?id=335799
http://znanium.com/catalog.php?bookinfo=528520

JlaGoparopHble 3aHATH, UX HAUMEHOBAaHUE, COIePKaHNE U 00BEM B Hacax

Ne  [Ha3Banue pa3zaena IUCIUILIAHBI HaumenoBanue nabopa-  |[O0beM B yacax /
I1/T1 TOPHBIX pabOT TPYAOEMKOCTH B 3.€.
0100 300
1. |BBemenue B MUKPOOHOIOTHIO MeToIbI MUKPOCKOIIHYC- 2/0,056 | 2/0,056
CKOTO MCCIIEJOBAHMUS MHK-
POOPraHU3MOB
2. (Cucremaruka, Mopdonorus, usuonorns  [Mopdonorus 6akrepuii 2/0,056 | 6/0,167
1 TeHETHKA MUKPOOPTaHH3MOB
3. (Cucremaruka, Mopdonorus, gusuosnorus  (Okpacka Bkmodenuii 6ak- | 2/0,056
1 TeHETHKAa MUKPOOPTaHH3MOB TepHaIbHOM KIETKH
4. |Cucremaruka, mopdosorus, Gusnonorus  |Okpacka GakTepuii 1Mo 2/0,056
1 TeHETHKA MUKPOOPTaHH3MOB [pamy
.  |Cucremaruka, mopdosorus, puzuonorus  |[MOJIOYHOKUCIIOE 2/0,056
1 TeHETHKA MUKPOOPTaHH3MOB OposxeHne
6.  |Cucremaruka, mopdosnorus, puzuonorus  |[MacIsHOKHCIOE 2/0,056
1 TeHETHKA MUKPOOPTaHH3MOB OposKeHue
/. |Cucremaruka, mopdosorus, puzuonorus  (CIUPTOBOE OPOKEHUE 2/0,056
Y TeHETHKA MUKPOOPTaHH3MOB
8. (OcHOBBI 5KOJIOrMYECKOl OuoTexHoorun  ([lomydenue Guorasa us op-| 3/0,08
raHUMY4ECKHX OCTATKOB
HToro: 17/0,47 | 8/0,22

TeMmsbl 1OKIIa10B IPUBEAEHEI B pa3zaene 7.3

10. Hepeqeﬂb I/[H(l)OpMaII]/IOHHI)lX TeXHOJIOFHﬁ, HCII0JIB3YEMBIX IIPH OCYINECTBJICHUU
06p33OBaTe.]IbHOFO npomecca 1mo IMCHUIMJINHE, BKJIIOYasa MEPeIeHb NMPOorpaMmMHOro obecme-
YCHUA " l/lH(l)OpMaII]/IOHHI)IX ClIpaBOYHBLIX CUCTEM

10.1. TTepeyeHp HEOOXOAMMOI0 IPOrPAMMHOIO O0ecIIeYeHUsI

1. Microsoft  Office

(14.0.6024.1000) 02260-018-0000106-48095
2. Kaspersky Anti-virus 6/0 Ne nunensun 26FE-000451-5729CF81 Cpok nuiieH3uu
07.02.2020
3. Adobe Reader 9 becrimarno, 01.02.2019
4. OC Windows 7 IIpodeccuonansnas, Microsoft Corp. Ne 00371-838-5849405-
85257, 23.01.2012, 6eccpounbrii
5. Open Office 4.1.5, Apache 01.02.2019, nunensust LGPL.

6. 7-zip.org GNU LGPL

2010H0Mep

MPOJYKTa

14.0.6024.1000

SP1  MSO

10.2. ITepeyeHb HEOOXOAUMBIX HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

DIIeKTPOHHO-OUOINOTEYHBIE CHCTEMBI
1. Dnekrponnas oubauoreunas cucrema «ZNANIUM.COM» (www.znanium.com).

2. OnexTpoHHas ~ OubOIMOTEUHAS

(http://www.iprbookshop.ru).

CUCTEMA

IPRBooks.

bazoBas

KOJIJICKIHUA

Jiis obydaromuxcs obecrneueH A0CTyI (YIaeHHBIN JOCTY) K CIEAYIOIINM COBPEMEH-
HBIM MTpo(eccroHalbHBIM 0a3aM JaHHbBIX, UHHOPMALMOHHBIM CIIPABOYHBIM U MIOMCKOBBIM CH-
cTeMaMm:



http://www.znanium.com/
http://www.iprbookshop.ru/586.html

1. Koncynbrant [Itoc — cipaBounast mpaBoBasi cucreMa (http://consultant.ru)
2. Web of Science (WoS) (http://apps.webofknowledge.com)

3. Hayunas anexrponHnas 6ubnmuorexa (HOB) (http://www.elibrary.ru)

4. Dnexrponnas bubmmoreka J{uccepranmii (https://dvs.rsl.ru)

5. KubepJlenunka (http://cyberleninka.ru)

6. HarponaneHas snexTponHas ouonuoreka (http:/m36.pb)



http://сonsultant.ru/
http://www.elibrary.ru/
https://dvs.rsl.ru/
http://cyberleninka.ru/
http://нэб.рф/

11. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI 1JIsl OCYILIeCTBJICHUSI
00pa3oBaTeIbHOIO Mpouecca 1o JMCUUIIMHE

HaumenoBanus cnenuaiib-
HEIX IIOMEIIEHN U IOMe-
IICHUH IJISI CAMOCTOSITCIIE-

OcHaILIEHHOCTH CHELUAD-
HBIX [IOMEIIEHUNA U [IOMEILE-
HUU 1A CAMOCTOSTEILHON

[IepedyeHp NMMIIEH3UOHHOTO IIPO-
rpaMMHOro obecrieuenusi. Pek-
BU3UTHI IIOATBEPKAAIOLIETO J10-

HOM pabOTHI paboTHI KYMEHTa
CrenuaibHble TOMENICHUS

Y4eOHbIC ayAUTOPUH IS Jlocka, mebenb 1 ayIuTo- 1. OnepanmonHas cucreMa
IIPOBEJCHUS 3aHATUH JIEKUU- | pUil. «Windowsy, JIOTOBOP
oHHOTO THHA. N2 226 ayo. 0376100002715000045-
aopec ya. Ilepsomatickas, 0018439-01 ot 19.06.2015.
191. CBOOOJIHO pacmpocTpaHseMoe
AyauTopus Jyisi IpoBeie- Hocka, mebens i aynuto- | (OecrmatHoe He TpeOyromiee Ju-
HUS Ta0OpATOPHBIX 3aHATHH, | pUil. [EH3UPOBAHUSI)  MPOrPaMMHOE
Ne 226 ayo. adpec yn. Ilep- obecrieyeHue:
eéomatickas, 191. 2. [Ilporpamma mjisi BoCHpoO-

W3BEJICHHUS ayIuo M BHIEO (aii-
noB «VLC media player».

3. Ilporpamma isi BOCIIpOH3Be-
JeHUs ayauo M Bujeo (ailiioB
«K-lite codecy;
4.  OducHsbrit
officew;

5. IlporpamMMma amst paboThl ¢ ap-
XUBaMH «7Z1py;

naker «WPS

6. Oducupiii maker «WPS
officey.
[TomerieHus UIst CaMOCTOSITENbHON paboThI
Uuranensiii 3a1 ®I'BOY BO | CnenumanusupoBanHas Me- | 1. OmnepauuMoHHass — cucTeMa
«MI'TY»: 0enp (cTombl, CTymbs, mKa- | «Windowsy, JIOTOBOP
yi. [lepBomaiickas, 191, ¢w1, mkader BeicTaBounbie), | 0376100002715000045-

3 sTax.

150 mocamoYHBIX  MECT,
KOMIIBIOTEPHOE OCHAIlIeHHE
(kommbroTepsr  Pentium) ¢
BbIX0A0M B MHTEepHeT Ha 30
MIOCAJOYHBIX MECT; CTalUo-
HapHOE€ MYJIbTUMEIUN-HOE
o0opysoBaHue, OprTeXHUKA
(IpuUHTEpBI, CKaHephl, Kce-
POKCBI)

0018439-01 ot 19.06.2015.

2. Ilporpamma nnsi BOCIpPOM3-
BEJICHUS ayauo W BHUIeO (hailiioB
«VLC media player».

3. [Ilporpamma s BOCIpO-
W3BEJCHUS ayauo W BHueO (aii-
noB «K-lite codecy.

4. Odwuceplii maker
office;

5. Ilporpamma nyist paboTHI C ap-
XMBAMHU «7Zip»

«WPS




JonotHeHNs ¥ H3MEeHEHHUs1 B padoyeil mporpaMmme

Ha 2021 / 2022 y4e6Hblii ro

B pabouyto nmporpammy aucuurianabl b1.B.08 MukpoOuoaorus ¢ OCHOBaMH OMOTEXHOJIOTUN
JUTS HanpaByieHus moarotoBku O6akanaBpoB 20.03.01 TexHocdepHas 6€300acHOCTD
BHOCSTCS CIEAYIOIINE TOMOJIHEHUSI U U3MEHEHUS:

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs M BOCIUTAHUS 1O JUCIHHUILINHE,
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3yJIbTATAMHI 0CBOEHHS 00pPa30BaTeIbHOI MPOrpaMMBbl.

5. CTpykTypa U cojep:KaHue Y4eOHOH U BOCNIUTATEIbHOI AesATeJIbHOCTH NMPH peajn-
3allUM AU CHUTIIHHBI

5.1. CTpyKkTypa IUCIUTUIAHBI JJIs1 O4HOU (POPMBI O0yUdeHUS

Buner yueOHoit 1 BoctiuTa- dopma TeKyIIero
Ne Paznen Henenst | TtenbHO# paOOTHI, BKJIIOYAs ca- | KOHTPOJISI yCIIeBae-
/1 JACLIUTIITUHBI ceMe- MOCTOSITEJIbHYIO padoTy U Moctu. dopma npo-
cTpa TPYIOEMKOCTh MEXYTOYHOM arTe-
(B yacax) cTaruu
< | E
=181 E| £ |0
=
1 | Benenue B MHKpO- 1 2 2 2 | YcrHbIH onpoc
OHOJIOTHIO. PaGora ¢ Tepmunamu
Bxaan oreye-
CTBEHHBIX YUYCHHBIX
B pa3BUTHE MUKPO-
Omostorum u Omo-
TEXHOJIOTUH.

5.2. CTpyKTypa IUCHUIUIMHBI 1715 3204HON (popMbl 00yueHus

Buner yueOHOM 1 BocuTaTenbHOM pabdo-
THI, BKJTFOUAst CAMOCTOSITEIFHYIO paboTy
U TPYAOEMKOCTD

No
Pa3nen nucnuIninHbl (B yacax)
/1
= ﬁ é
= ) o ©c 9 B
1 |BBeneHue B MUKPOOHOJIOTHIO. 2 2 7
BkJiiaag oredecTBEHHBIX YYEeHHBIX B Pa3BH-
THE MUKPOOHOJIOTUM U OMOTEXHOJIOTHH.




5.3. Conepskanue pas3ienoB MUCIUIUTMHBI «MUKPOOHONIOTHS C OCHOBaMH OHWOTEXHOJIIO-
run», 00pa30BaTEIbHBIC TEXHOJIOTHH

JleknmoHHBIN KypcC

pobuojiorun u
OMOTEXHO.10-

Irum.

npupojae u
MPaKTUYECKOU
JIeATECIIEHOCTH
yeJIoBeKa.
Kparkas wucro-
pus  pa3BUTHUSA
MUKpOOH0JIIO0-
ruu. Bkiang ote-
YEeCTBEHHBIX
YYEHHBIX B pa3-
BUTHE  MHKPO-
Oouoyoruu u
OMOTEXHOJIOTHH.

YMeTh: caMoCTOS-
TENHHO aHAIH3H-
poBatb nH(popma-
LIMIO U JenaTh Co-
OTBETCTBYIOIIUE
BBIBOJBI.
Baagern: crioco6-
HOCTBIO K TPH00-
PETEHHIO 3HAHUM.

TpynoemMkocTh O6pa3zo-
Py ®opmu- | Pe3ynbTaThl 0OCBO- p
No | HaumeHnoBanwme | (4achel / 3a4. e1.) Ba-
pyeMbie CHHUS
1/ | TEeMbI IUCIU- Conepxanue COMILE (3HaTb, yMeTH TeTbHBIC
Il ILJIMHBI O®0O | 300 » YMCTD, TEXHO-
TEHIINU BJIAJICTh)
JIOTUU
1. |BBenenue B|2/0,056 |2/0,056 (IIpeamer, nenb,| OK-10 |3nath: wucropuro|JIekius-
MUKPOOHOII0- 00BEKTHI, METO- MUKpPOOHOJIOTUH;  |[TIPE3EH-
THIO. Il U CTPYKTYypa OCHOBHBIE  TIOHS- | TallHs
Bkiaax oteue- COBPEMEHHOM TUs, 00BEKT, 3a1a-
CTBEHHBIX MUKpPOOHOJIO- M, TIPEAMET U Me-
Y4Y€eHHBIX B run. Poib MuK- TOABl  HCCIIEOBa-
pa3BUTHE MUK- pPOOPraHu3MOB B HUSL.

5.8. KasiengapHubiii rpapuk BoCIUTATeIbHON PA00THI N0 JMCIUIIIHHE

MOIly.TIb 3. yqeﬁHO'I/ICC.TIe,JIOBaTeJILCKaﬂ H HAYYHO-HCCJIeA0BaATECIbCKAA 1€ATCIbHOCTD

Hara, wmecto | HazBanue wmepo- | @opma mpo- | OtBercTBeHHBINH | JlocTHXKeHHsT 00yda-
MIPOBEJICHUS TIPUSTUS BEJICHUS Me- FOLUXCS
ponpusTUs

Jlexmus-

IIpe3EHTaLMS
Cents6pp 2021, | «Bxitax otede- CopMHPOBAHHOCTS
dI'bOY BO CTBEHHBIX YYCH- r ru OK-10
«MI'TY» HBIX B pa3BUTHE IpyHmoBad yrra £

MHUKPOOHOIOTUH

1 OMOTEXHOIIO-

U




10. ITepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, MCIOJIB3yeMbIX PH OCYLIECTBICHUH
0o0pa3oBaTeIbHOIO Mpolecca 1o AMCHUILVIMHE, BKIYas NepedyeHb NPOrpaMMHOro odecre-
YyeHHUs] U HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

WNHdopmanoHHbIE TEXHOJIOTHH, UCIIOJIb3YEMbIE NPU OCYILECTBIEHUN 00pa30BaTEIbHOIO

mnmponecca 1o JUCHUIIMHE ITO3BOJIAIOT:

- OpraHU30BaTh IpOIECC O00pa30BaHUS IyTEM BHU3yAIM3alMH H3ydaeMol MHQOpManuu
MIOCPEICTBOM HCIIOJIb30BAaHUS MIPE3CHTAINH, yUeOHBIX (PHIEMOB;

- KOHTPOJINPOBATh PE3YNIbTaThl OOY4EHHs Ha OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHMS;

- ABTOMATU3HUpOBaTh pPacCyYCTbl AHAIIUTHYCCKUX HOK%aTeHeﬁ, npeaAyCMOTPCHHBIC ITPO-

rpaMMOil Hay4HO-UCCIIE0BATEIbCKOM paboTHI;

- ABTOMAaTHU3UPOBATL ITOHUCK I/IH(l)OpMaL[I/II/I MoCpCACTBOM HCIIOJIB30BAHUA

CIIpaABOYHBIX CUCTCM.

10.1. IlepeyeHb HEOOXOAUMOTO IPOTPAMMHOIO O0eceYeHu st

Jlnist oCyIIEeCTBICHUsT Y4eOHOTIO IpoIiecca UCIONB3YeTCsl CBOOOTHO PaCIpOCTPAHIEMOE
(GecrmaTHOE HE TpeOyrOIIee JIUIIEH3UPOBAHUS ) IPOTPAMMHOE 00ECTICUCHHE:

HanmeHoBaHWe TNpPOrpaMMHOIO oGecmeue-
HHUSl, MPOU3BOIUTEb

PexBH3NTHI NMOATBEPKAAIOIIETO TOKYMEHTA
(Ne sMueH3um, jJara npuoOpeTeHHsi, CPOK
AefcTBHSA)

Microsoft Office Word 2010

Howmep npoaykra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

Kaspersky Anti-virus 6/0

Ne nmuuenszun 26FE-000451-5729CF81 Cpok
mmuensuun 07.02.2020

Adobe Reader 9

becmmarno, 01.02.2019,

OCWindows7 [Mpodeccrnonanpras, | N 00371-838-5849405-85257, 23.01.2012,
MicrosoftCorp. OeccpOYHBIi
7-zip.org GNU LGPL

OducHsrii maker WPSOffice

CBoboaHO pacnpoctpansiemoe [10

VLC Media Player, VideoLAN

01.02.2019, cBoOOAHAS TUIICH3US

WupopManinoHHO-IHTaKTHYECKas cucTeMa
«Oxomorug»BK-35-D5-JIIT; OO0 «JladbcTenmy

29.04.2020, cBoOOIHAS JIULIEH3US

CUTHUC: IIupoTex

Jlnuensuonnsii  goroBop  Ne09-1901 ot
15.01.2019 r., 03.12.2020

VIIP3A «3xkomor» Bepcus 4,60 «CereBas» ¢
MPUJIOKEHUEM «3aCTPOIKa U BBICOTA)

JInuensuonnsiii noroop Ne351 ot 26.12.2020
r

I'MC-Crangapt

JInensnonnsiii noroop Ne351 ot 26.12.2020
r

WNuBenTapusanus «CereBas» Bepens 3,0

JInuen3unonnsiii foroop Ne351 ot 26.12.2020
r

IT/IB-Okounor «CeteBoit» Bepcus 4,75

JInuensnonnsiii noroop Ne351 ot 26.12.2020
T.

10.2.11lepevyeHb HEOOXOAUMBIX HH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM.

Kaxxapiii oOydaromuiics B TeUEHUE BCEro IMeproja o0ydeHus oOecreueH WHANBUIYalb-
HBIM HEOTPaHUYEHHBIM JOCTYIIOM K JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM:

1.Onekrponnas oudauoreunas cuctema «IPRbooksy (http://www.iprbookshop.ru)

2. DnekTponHas ouommoreyHas cuctema «ZNANIUM.COM» (www.znanium.com).




st oOydatomuxcst obecriedeH A0CTym (YOaJIEHHBINM JOCTYH) K CIEIYIOIIUM COBPEMEH-
HBIM TPOQPECCHOHATBHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM M ITOWCKOBBIM CH-
cTeMam:

1. Koncynprant [Lmtoc — cripaBounas npaoBas cuctema (http://consultant.ru)

2.Hayunas anexkrponnas 6udnuoreka (HOB) (http://www.elibrary.ru)

3.9nexrponnas bubnunoreka Juccepranuii (https://dvs.rsl.ru)

4. KubepJlenunka (http://cyberleninka.ru)

5.HammonanbHas snektpoHHas o6uoimoreka (http://H36.pd)

11. Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl HEOOXOAMMOM JJIs1 OCYyIeCTBJIEHUsA 00-
Pa30BaTeIbHOIO MpoLecca Mo JUCHUIINHE (MOIYJII0)

HaumeHnoBaHus cenuaibHbIX OCHaH_IeHHOCTB craenuaib- Hepequb JIMIOCH3UOHHOI'O IIPO-

IOMENIEHUN U IIOMEIICHUN HEIX IIOMEIIEHU U IOMe- rpaMMHOro obecrieyeHust. Pek-
JUTSL CAMOCTOSITEIbHOM pabo- | IICHUH JJIT CAaMOCTOSITENb- | BU3HMTHI IIOJATBEPIKIAIOIIETO J0-
ThI HOM1 paboThI KYMEHTa

CHeHI/IaJ'ILHBIG IIOMCIICHUA

AymuTtopust Ui 3aHATHHA ce- | 24 mocaovHbIX MecTa, pa- | Onepannonnas cuctema «Win-
MHHApCKOTO THIIA, TPYINO- | 6oyee MecTo mpemnoaaBare- | AOWSy, JIOTOBOP
BBIX M WHAMBHIYAIbHBIX KOH- | Ji1, ayautopusi ocHameHa | 0376100002715000045-
CyIbTallMii, TEKyIlero KoH- | yueOHoii mebenbto, uaTep- | 0018439-01 ot 19.06.2015 cBo-
TPOJIA U MPOMEKYTOYHOM aT- | aKTUBHOM JOCKOH, MyJb- | 0OJIHO pacrmpocTpaHseMoe He
TecTaluuu: Yuebnas ayoumo- | TAMEIUUHBIA MPOEKTOPOM, | TPEOYIOIIee JINIICH3UPOBAHHS);
pus 01151 npogedeHus: 3ansimuil | SKpaHoMm, oOecriedeH 1o- | [Iporpamma s Bocmpou3Beze-
JIEKYUOHHO20 U CeMUHapckoeo | ctyn B uHTepHeT. CIUCOK | HUS ayauo H  BuIeo (aiiioB
muna Ne ayo.225 aopec: yn. | 11O na nHoyrOyke: Win- | «VLC media playery;
Iepsomaiickas, 191, 2 smaxc | dows 10, Microsoft Office | [Iporpamma i Bocmpou3sBejie-
Yuebnas ayoumopus ons npo- | 2016, Google Chrome, | aust ayauo u Bujaeo ¢aitmo «K-
sedenus zanamuti npakmuve- | Adobe Reader DC, VLS | lite codecy;

ckoeco muna Ne ayo.321 ao- | Media Player; Oducuerit maker «WPS officey;
pec: yn. Ilepsomatickas, 191, | UnpopmaiioHHO- [Tporpamma asnst paboThI C apXHu-
3 amaoic JIMIAKTHYeCKass  cucteMa | BaMu «7Zipy;
«xonorusi»  BK-35-D5- | [Iporpamma 1 paGoThl ¢ J10KY-
JITT meHtamu (opmata pdf «Adobe
reader».
Ayn. 117 IIporpammuoe  obecrieue- | JInneH3uonHbld orosop Ne35l

Hue: YIIP3A «DOxonor» | HA HCHOJAB30BaHUE MPOrpamMM
Bepcus 4,60 «CereBas» c | mist OBM ot 26.12.2020 .
MIPUJIOKEHNEM «3acTporKa
U BBICOTa;
I'NC-Crannapt; WHBeHTa-
puzanus «CereBas» BEpcUs
3,0;

[IJIB-DOxonor  «CeteBoii»
Bepcus 4,75;
Buptyansnsie mabopatop-
HBIE paOOTHI

no gucruiumHaMm "OO0mas
skosiorusa" u «IIpomblii-
JIEHHAsI KOJIOTUS.




[TomerneHust 111 CaMOCTOSITEIHLHON pabOThI

Y4eOHbIe ayauTOpUu Ui Ca-
MOCTOSITEJIbHON pabOThI:
YUTAJbHBIA  3a]1  HAy4HOU
oubmmoreku: yi. Ilepsomaii-
ckas, 191, 3 smaoxc.

30 mocago4yHEIX  MECT,
OCHAIIICHHBIX Y4eOHOH Me-
0enpl0 M TMEepPCOHATBLHBIMU
KOMIIBIOTEpAaMH C  JIOCTY-
noB B uHTepHer Windows
10, Microsoft Office 2016
JIOTOBOP
0376100002715000045-
0018439-01 ot 19.06.2015
CBOOOJTHO pacmpocTpaHse-
MoO€ He TpeOyrolliee JIUICH-
3UPOBAHMS);

OneparrionHast cucrema «Win-
dows», JIOTOBOD
0376100002715000045-
0018439-01 ot 19.06.2015 cBo-
00/HO pacmpocTpaHsieMoe He
TpeOyrolIee JTUIIEH3UPOBAHMS);
IIporpamma ns BocmpousBeze-
HUS ayauo W Buaeo (haiion
«VLC media player»;
[Mporpamma It BOCHPOHM3BEIC-
HUS ayauo u BUjaeo ¢ainoB «K-
lite codecy;

Oducuerit maker «WPS officey;
[Tporpamma asist paboOTHI C apXHu-
BamMHu «7Zip»;

[Tporpamma asisi paboOThI C TOKY-
mentamu (opmara pdf «Adope
reader»

IIOHOJIHCHPI}I U UBMCHCHUS BHEC NOLICHT Ka(benpbl OKOJIOT'MH U 3allUThI
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